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CYTOTOXIC I LYMPHCXYTE- INDUCING iMMiXMOOE^ 

fob msy en^ion, theatm bht\ and diagnosis oe camcer 



The present invention relates geoerahy to the field of imimmopiis whose structures 
^corporate polypeptides coniprisiBg epitopie peptides derived f)x>m proteins expressed by 
cancer cells and to uses of said immunogens m- eltcMng- eytot^fc/T 'lymphc^yte (OI L) 
responses u,<r the aragnosrs. pmveoUon and ueatmeHtoi eaneeiv ptete.tainy eamnu-aua, ores! 
pmfemMy avarkm carcinoma. 

Baekgmund of the Invention 
The mammalian immune sysiem has evolved a variety of mecbaM^ms to protect the 
host Ham -cancerous cell% an imporiant eomponeot of this response being mediated by cells 
referred to as T cells. Cytotoxic T lymphocytes (GTLs} are speciaHxed T cells that ftmctk^ 
primarily by recogni*uia and killing cancerous celis or infected cells, but also fey secreting 
salable molecules referred to as cytokines that can mediate a variety of effects on the 
immune system. 

Evidence suggests dial irnmeootherapy designed to stimulate a mrnor-specffic CTI.. 
response would be effective hi. controlling cancer .For example, it km been shown that 
hnman CFLs recognise sarcomas (Slovm, S, R et ah, Xlmrmmot, , O?:3042"3048; (!9S7», 
renal cell carcinomas (Schendel, IX J, et at, LlmmiiML, 151:4209-4220, (1993)), coloteetaf 
carcinomas (Jacob. et ah, hn J Saucer, 71-323-332, (1997», ovarian carcinomas 
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(Loanmdes, C 0, er. a!., J, Immunol.. 146:1 700-1707, ( 199 1» (Copies, CL . E, et at s Surgery, 
I 14:227 234, < 1993)X pancrealic cai-citm^ (Feipeu M. et at, Eur J Jimmnol . 27:1 1 13- 
1:133, (1997); Wolfeh T; et ah, Int l.Cance^ 54:636-644, (1993)), squamous tum.an* of the 
head and neck (Y^umura, S, et M,, €«^r 53:146! -1468, (1993};h and squamous 

carcinomas of the tog (SlmglufX rC- t« Jr et dU Cancer Res., 54:2731 "2737, C)994}; 
Yoshmm I. et at, Cancer Hes, ? 54:3387-3390, (1994)}, The large st number of reports of 
human tumor ^active CTLs have concerned cancers (Boon, 17 et aL r Aun.RevvrmrnimoL. 
.12:337-365, (!994». The ability of tomo^speeitle OLs to mediate tumor rogm^ km, in 
both homan (Ro^nhorg, S. ,4 t et aL, NBngU/Med.. 319:167671680, (1988}} and animal 
models (Celine, C7 Meet b% IJBxp Med^ 183:283-28?, 11996); Mayordomo, 1, L et al., 
Nat,Med.„ 1:1297-1302, (1995); ZHvogeL 3U et ah. JJ3xp,Med.. 183:87 97. (1996)), 
s u g gests th at met h ods directed at increasing CTL activity wo uld likely h aye a beneficial 
effect with respect to tumor treatment 

In order for CI I s tx> kill or secrete cytokines In response to a carseer cell, the CTi, 
mpt fii^.j^ogmzeih^-'Cell as being cancerous . This proces s -kiy?lve$- the imer^tioB of the : 
T ceil receptor, located on the surface of the CTL, with what is generieally referred to as an 
MHC~pepm& complex which is located on the surface of the cancerous eelk MHC (major 
fxbtocompad^ molecules have beea subdivided into two types, arid 

are referred to as class 1 and class II MHC* encoded molecides. 

M the human immune system. MHC molecules ate referred to as human leukocyte 
antigens (I I LA), Wifhi o the MlaCL: located oil chromosome six, are three dittemnt genetic 
loci that encode for class I MBC molecules. MHC molecules encoded at these loci are 
referred to as HLA A, and HLA-O The genes that ean he encoded at each of these 

loci are extremely polymorphic, and thus, different individuals within the population 
express diflei en t class 1 MHO molecules ou the surface of their cells, hiLA- AL HLA-A2, 
MLA A37BLA B7, and HLA-BE am exaiftptes of dM^re-ut class I MHC- molecules that can 
be expressed from these loci. The present disclosure involves peptides that am associated 
with the HLA AL HLA A2, or HLA Al 1 molecules, HLAA! supertypes, 1ILA-A2 
supertypes, snd H LA- A I 1 supertypes and with the gene and protein that gives rise to these 
peptides, A s uperty pe Is a group of B LA molecules that present at least one sh ared epitope. 

The peptides that associate with the MHC molecules can .either he. derived fmm 
proteins made within the ceil, in which case they typically associate with class I MHC 
molecules (Rock, ¥L L, and Oolde, (J., Ann . Rev dm num of , 1 7:739-779, (1999)) or they can 
he derived from proteins that are acquired from outside of the celL in which case they 



m*em associate with class 11 MHC molecules (Watts, C» Ann Jie^ Immunol., 15:821-- 
SSCi (1:997)}, Peptides thai evoke a cancer $pecMc CnX*-t^j^&m.mo^t'typi<^iy associate 
with class I MIIC molMks. Tfe peptides thai a^ckte with a class I MHC molecule 
typically nine amino acids in length, but can vary fern a minimum length of eight amino 
acids to a masimom of tburte^B amino .■■■acids in length, A class i MBC mefieetiie with Its 
bound peptide, or a class II MBC molecule with Its' hound .peptide, is referred to as an 
M!K^|>eptide complex. 

The process by which intact proteins are degraded into peptides is i^fei^ to as 
antigen proces smg . Two major pathways ot antigen processing occur within cells (Hock;, Ki 
■Li and Gokfe, l.C Ann .iev. tooBoi, . : 17:7'39- : 779, (1999); Watts, Ann ^ev.lmrnunol., 
15:821^850, (1997)), One pathway, which is largely restricted to ceils that arc antigen 
pnssentiog cells such as dendritic eells^^ niaerophages, and B cells, degrades proteins that are 
topically phagpoytosed or end oeytosed into the cell. Peptides derived in ,; this pathway 
eypicail y bind to class U MBC molecules, A second pathway of antigen processing is 
present in essentially all ceils of the body > This seearid , pathway pdmarilwdegi^de^ proteins, 
that are made within the cells, and the peptides derived from this pathway primarily bind to 
class I MBC molecules. It is the peptides horn this second pathway of antigen processing 
that are refened to tem Antigen processing by this latter pathway involves polypeptide 
symnests an.u p.j oteoiys.es m cue cytupiavin, toe pept.t.oes proouceu are tnen oanspoiteo imo 
the endoplasrmc jetienlnm of the cell, associate with newly syBthesn>ed class I MBC 
molecules, and the re^tiM^g A^BC -pepdde complexes are then transported to the cell 
surface. Peptides derived rroiTt membrane and secreted proteins have also been identified. In 
some cases these peptides correspond to the signal sequence of the proteins that are cleaved 
b om the protein by the signal peptidase. In other eases. It is thought that some fraction of 
the naemhrane and seem ted proteins are trans ported from the endoplasmic retieulnm into the 
cy topla s n i where process ing sttbseeju ent I y occurs. 

Once hound to the class i MBC molecxde and displayed on the surface of a cells the 
peptides are recognised hy antigen specific receptors on €TLs. Mem expression of the class 
1 MflG molecule Itself is iiisnfficlent to nigger the CI L to kill the tame t eel! If the antigenic 
peptide is not bound to the class I MBC molecule. Several methods have been developed to 
idendtv the peptides reeognixed by CTL, each method relying on the ability of a CTL to 
recognize and kill only those cells expressing the appropriate class i MBC molecule with 
the peptide bound to it (Rosenberg, S. A ., immunity, 10:281 287, ( J 999)). Such peptides 
can be derived from a non-self source, such as a pathogen dor example, following the 
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infection of a eel! by a bacterium or a vims) or from a self-derived protein wMim a eelh 
-such as a cancerous eelL Examples of sources of self- derived protems In canceix>us cells 
have been reviewed (GO boa, IL, Immunity, 11:263-270, (1999;); Rosenberg, S. A. ? 
ImniiMi^ !Ch2Bl-2B7, <i999>) and include; (I) mutafced genes; (it) aberrantly expressed 
genes such as an alternative open read km ixame or through an mtrpn exon boundary; (Hi) 
nomial genes -that- are selectively expressed in only the tumor and the testis; and (iv) normal 
dll^reBtladon genes thai are expressed In the tumoraM the ivormai cellular counterpart. 

Four didereat methodologies have typically been used for idendiyuig the peptides 
that are reeogerzed by Oils, These are- £0 the genetic method* (2) motif analysis; (3> 
SErologlcal analysis of EEeoeibinani cDNA expression libraries (SEREX m ); and <iV> the 
analytical chemistry approach or the Dh^et Ideutlficadon of Relevant Epitopes tor Omical 
Therape u ties (DilEO^ %. 

The genetic method is ae approach in which progressively smaller subset of cONA 
libraries Evnn tumor cells are transfeeted into cells that express the appropriate M1IC 
molecule but not the tumor- specific epitope. 1 he molecular clones encodmg 1 cell ep hopes 
are identified by their ability to reconstitute tumor specific T cell recognition of transfeeted 
cells. The exact T ceil epitope is then f den titled by a eombhsation of molecular sufxaoning 
and the um of synthetic peptides based on the predicted amino acid sequence. Such 
methods, however, are susceptible to Inadvertent ideutlile ado n of cross-reacthig peptides, 
and are not capable of Ident If ying important post- translation a! modifications. 

Motif analysis involves scanning a protein for peptides contai nmg known class I 
M'BC :htedl«g modi^- folio wed. .by\ synthesis- and assay of the predicted peptides tor their 
ability to be recognized by tumor-specific This approach requires prior knowledge of 

the protein from which the peptides are derived. This approach is also greatly hampered by 
the fact that not ail of the predicted peptide epitopes are presented on the surface of a cell 
(Yewdeih J. W. and Bennink, J. £U AmLRevJmmimoL, .17:51-88. (1999)), thus additional 
experimentation is rarndr^d to determine which of the predicted • epitopes is useful. 

The SERBX™ approach relies on using an d bodies i n the serum of cancer patients to 
screen eDN-A expression libraries for a clone that expresses a protein recognized by the 
tmtifeody. This methodology presumes that an antibody response will necessarily have 
developed m the presence of a T ceil response, and thus, the identified clone Is good 
candidate to encode a protein that can be recognized by T cells. 

DIRECT m involves a combination of cellular immunology and mass spectrometry. 
This approach involves the actual identification of €TL epitopes by sequencing the 
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naturally occurring peptides associated with -0a^ TM«C molecules In this approach, eelfs 
are first lysed in a detergent soluiiouv the peptides associated with the class I MHC 
nio.lecufes; are puxifted^ mxd the peptides fractionated by high performance liquid 
cluwnaiography (BPL.Cf The peptides axe then used to ^coB^titut^ . recago Moe by tomor- 
specific ■OTL& m* & non-tumor cell expressing the appropriate MHC molecides. Sequencing 
is readily performed by tandem mass spectrometry (Henderson, E A. et &L, 
Proe.NatLAcad.ScLU.S.A, 90:10275-10279, (1.993): Hogto, Kv T. et aC Cancer Res,. 
58:5144-5150, ( I Ikmt, D> R et aW Science, 255:126^.1263, (1992); $Bagl«m C,t ft 

et aLJ.feoionoI, 1 50;2955-2963, (1993)). 

immunization with cancer derived, class I MHC-encoded moleenle- associated 
peptides, or with a pk^orsor polypeptide or protein that contains the peptide, or with a gene 
that encodes a polypeptide or protein eom&iqmg the peptide, are forms of hormonotherapy 
that can be empkryed m die treatment of eanceo These forms of immunotherapy require that 
Immunogeos be Mentiged so that they can be formulated into an appropriate vaccine. 
Although a variety of cancer derived antigens have been identified f Rosenberg, S. A., 
Immunity. I0:2S! 287, (1999)). not all of these are appropriate for broad - based 



.^ped0£: patfeiii. Furtheroiore, the number of class I MIIC molecules fforn which, iumm- 
derived peptides have been diseo vei^d m largely restricted to HLA-A2, Thus, it would be 
useful to identify additional peptmes that complex with class 1 MHC molecules other tban 
I:1LA-A2, Such peptides would be particularly useful in the neatment of cancer patietits wbo 
do not Mpmss the MLA-A2 molecule, ilLA-Ai or IILA-A11 antigens, hfLA~A! 
snpertypes, BLA A2 snpertypes and HLA A! 1 supertypes. for example, it is also 
partien I arly nsef ul to identify antigenic peptides that are derived from different original 
proteins, even if the derived peptide* associate with the same class 1 MHC. molecule. 
Became an active Immune response can result in the outgrowth of tumor cells that have lost 
the expression of a particular precursor protein for a given antigenic peptide, it is 
advantageous to stimulate an immune response against peptides derived from more tban one 
p?x>teut as the chances of the tumor cell losing the expression of both proteins is the 
multiple of the chances of losing each of the indi vidual proteins. 



The present invention relates to Imrnunogens comprising polypeptides with amino 
ackf sec|aeBces ;c.dmf>ri:sijlg epnopie seciuenoes selected from the sequences of SEQ ID NO: 



as the expression of some peptides Is limited to the tumor d co ved from a 




1 to 354 and which immunogens fWOHate a cytotoxic T lymphocyte (CX1> mediated 
Immune response agaimt canc^r^. The pm^cm invention also relates to nucleic acid 
molecife that encode tor tlie po.lypeptkies arid/or tire full length protein from wMeinthe 
polypeptides ^ derived, :of ^udh imm^tm^m^ and which can also be nsefi m fmmm^ m 
immune response against cancer. 

The present invention provides coo^posltlons comprising the teraogen described 
hereim and polynucleotides that direct the synthesis of such polypeptides, whei^by the 
oligopeptides and polypeptides of such Innnuaogens aire capable of inducing a CTL 
response against ceil s expressing a protein comprising m epuopic sequence of at J eas t one 
of SEQ ID NO: ! to 354. The cells are usually cancer cells, preferably eaix:inooia cells, 
most preferabl y ovad an ear^i nomas expressing such, protei as. 

The present Invention rmther relates to polynucleotides composing the gene coding 
tor a polypeptide of the Imninnogens disclo sed herein. 

The. present invention also provider methods tliat comprise contacting a fyniphocyie, 
especially a C . I L, with an ininiunogen ot the;. In ventk>n 'uftder 'C^.iidttion.s' that induce- a OI L 
response against a tumor celf and mojf specifically against a cancer eel L The methods may 
involve contacting the CTL with the immunogenic peptide m vivo, in which ease the 
peptides, polypepude^ and polynucleotides of the invention are used as vaccines, and will 
he delivered as a pharmaceutical composition comprising a pha^naeeutieally acceptable 
carrier and the immunogem typicMI.y along with an adjuvant or one or more cytokines. 

Alternatively, the ionrnatogens of the presen t in ven tion can he used to .'induce a CTL 
response in vitro. l-&e generated CTL can then be Introduced into a patient with cancer c 
more specifically cancer, colorectal carcinoma, ovarian carcinoma, breast carcinoma, lung 
carcinoma, or prostate carcinoma. A! tem&d v el jo the ability to generate CTL m vitro could 
serve as a diagnostic for cancer generahy. including colorectal carcinoma, ovarian 
carcinoma, breast carcinoma, lung earemorna, or prostate carcinoma. 



Definitions 

As used herein and except as noted otherwise, all terms are defined as given below. 
The term ^peptide" is used herein to designate a series of amino acid residues, 
connected one to the other typically by |xtpude bonds between the alpha- amino and 
carbonyl groups of the adjacent amino acids. The pepddes are typically 9 amino acids in 
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length, W can be as short as 8 amino acids In length* and ..as long as 14 amino acids in 
length. 

The term ''oligopeptide" is used :. herein to designate a series of amino acid resk!it$% 
conneeted one to me other typically by peptide bonds between the alpba-aiTimo and 
earbony! groups of the -adjacent ammo acids. The length of the oligopeptide is not critical to 
the mvention as long m the correct epitope or epitopes are maintained therein . The 
oHgopepddes are typically less than a bout 30 amino acid residoes in tengdn and g^ter than 
about 14 ammo acids m length. 

The term ^polypeptkfe" designates a series of otq itsidws, OTfiee^: one 
the other typically by peptide bonds between the alpha-amlno and caroonyi groups of • the 
adj aceo t aotino acids . The le n gth of the polypeptide is not critical to t he in ven d on as long as 
the correct epitopes are maintained. In contrast to the terms peptide or oligopeptide, the 
term polypeptide m meant to r^fer to proiein ntoiee u!.es of longer than about 30 msldnes in. 
length. 

A peptide, oiigo peptide, protein, or polynucleotide coding tor such a niolecule is 
nmmnnogenic r: (and thus an "mmumogen" within the present invention) if k: is capable of 
mduoir^ In the ease of the present in vention, immnnogenicity is more 

specifically defined as the ability to induce a CTL-mediaied response. Thus, an 
"immnnogen" would be a moiecnle that is capable of Inducing an immune response, and In 
the case of the present invention, a molecule capable of ingoing a C1L response. 

A T cell "epitope" Is a short peptide molecule that hinds to a class I or II MMC 
ojoiecule and that is subseo;nendy jticogomed h-y a T cell T cell epitopes that bind to class I 
MMC' molecules a^e typically 8-14 amino acids in length, and most typically 9 amino acids 
in length. T ceil epitopes that hind to class II MHC molecules are typically 12-20 amino 
acids in length, in the case of epitopes that bind to class I I MHC molecules, the same T cell 
epitope may share a common core segment, hut differ in the length of the earboxy- and 
ammo^ermmal flanking sequences due to the fact that ends of the peptide molecnle are not 
buned in the structure of the class II MFIC^ molecule peptide-bmdmg cleft as they are in the 
class I Ml !C molecule peptide- binding cleft, 

Them are three different genetic loci that encode tor class I MHC molecules; HLA~ 
A, I-JLA-B, and HLA^C B L A - A I , 1 1 LA- A 2^ and Hl.A r Af 1 are examples of different class 

I MfrlC molecules that can be expressed fern these loci. The present invention also 
involves peptides that are associated with HLA.Al supertypes. MLA-A2 snpertypesv and 

II LA - A I I sirpert ypes , A sapertype is a group of HL A molecules that present at least one 



shared epitope, MMC molecule peptides that have been tkauid to bind to one member of the 
MBC allele supertype family (A I for example) are. thought to be likely to. bind to ofeer 
members of the same supettype famOy ( A3 2 for example; see Talbe I* below. 
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lB-0702, B*0703, B*0704* B*0705< B*1508» B-3501, ! 
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As used herein, refereoce to a D.N A sequence includes both single simnded and 
:doubie stmnded DMA. Thus, the speeifie sec|neTtc0, niikiss the context indicates otherwise, 
refers to the Single $trtod DNA of snch sequence, the duplex of such sequence with us 
complement (double stranded DM A) and the complement of s uch sequense. 

The term "coding region" refers to that portion of a gene which either naturallj or 
norma fly codes for the expression product of th&t gone in lis iiatural genomic ernnronrnent, 
i.e., the region codi ng hi vivo fei" the native expression product of the gene. The coding 
region can be from a norma L nictated or altered gene, or can even be from a DNA 
sequence, or genex wholly s y nthesized rn the laboratory using methods well known to those 
of skill in .fee art of DM A syii thesis . 

The term "nucleotide sequence" mtos to a heteropolymer of d^osyt ifeo?racleol?cies, 
ll^e nucleotide ^queoce & pardcu I ar peptide, oligopeptide, or polypeptide may 



'be naturally occurring or they may be synthetically constructed. Generally, DNA segment 
eroding the peptMes, :.p'c<l>?peptide^: and proteins of this invention an? assen:U>ied from 
cDNA eagment^ and short oligonocleotide Hnte, or from a series of oligonucleotides, to 
provide a Synthetic gone which U capable of being expressed in a recombinant 
mui^enptlonM unit comprising regulatory elements derived from a microbiai or viral 

The term "expmssion product" uaeans that polypeptide or protein that is the natural 
tenslation product of the gene and any nucleic acid sequence coding equivalents resulting 
Item genetic code degeneracy and thus coding for the same amino aeid(sn 

The term "fragment, when referring to a eoding sequence, means a portion of DNA 
comprising less than the complete coding region whose expression product mxmm 
essenrialby the same biological function or activity as the expression product of me 
complete coding region . 

The term "DMA segment" reiera to a DMA polymer, in the form of a separate 
fragment or as a component of a larger DN A c o n st met . w h i c b has been den ved troni DN A 
isolated at least once in suhstantiaily pure term. Lew fee of eentaminadug endogenous 
materials and in a quantity or concentration enabling idcritrfjcation, rnanipnlaiiony and 
recovery of the segment and its conrponent nucleotide sequences by standard biochenilcar 
methods, fer examp^ vector. Snob segments are provided hi the farm of 

an open icaonra name a n n * iei. i upieu !?> internal aonuausOueu sequence*, ot oinen 
are typicaliy present m eakaryotre genes. Sequences of non -translated DMA may be pi-esent 
downstream item the open reading frame, where the same do not interfere with 
manipulation or expression of the coding regions. 

The term "primer" means a short nuclei acid sequence that is paired with one strand 
of DNA and provides a free 3'OH end at which a DNA polymerase starts synthesis of a 
deoxy riboinioieotide chain. 

The tenn >mmoier^ means a region of DNA involved m binding of RNA 
polymerase to initiate tran sen ptiou. 

The term %pen reading fraine (ORF)" means a series of triplets coding for amino 
acids without any termination codons and is a sequence (poie^laiiy} tnuisMtabie into 
protein. 

The term "isolated" means that the maieriai is removed from its original 
environnient (e.g., the natural envimnment if? it is naturally oceujaing). For example, a 
naturally- occurring polynucleotide or polypeptide present in a living animal is not isolated. 
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but the we polynucleotide or polypeptide, separated from some or ail of the coexistog 
materials in the natural system. Is Jsofa^^^^ could fee pari of a vector 

and/or such poIyni3cIe6iide^ or polypeptkies could be part of a eompo^tiM, and still be 
isolated i n that such vector or composition is not part of its oamral environ merit. 

The polynucleotides, and recombinant or immunogenic poly pep tides, disclosed m 
accordance with the present mventron nrav also be In "piuifled 56 form, The term pmified" 
does not r^quim absolute purity; rather, it is Intended as a relative detinhiom and can 
include preparations that are highly purified or preparations that are Only partially purified, 
as those terms are under stood by those of skill in the relevant art, For example, individual 
clones Isolated from a.cDNA llbrairy have been conventionally purified to elect roph ore tie 
hornogeneity. Purification of starting material or natural material to at least one order of 
magnitude, preferably two or three orders, and more pi^ferahiy four or five orders of 
magnitude is expmssiy eoatemplated. Furthermore, the claimed polypeptide which has a 
pumy of preferaMy 0,001%, or at feast Ck01% or 0J:fc; and even desirably » by weight or 
greater is expressly eontempiated. 

The nucleic acids and polypeptide expression products disclosed according to the 
present invention, as well as expression vectors containing such txiieiele acids and/or such 
polypeptides, may be in 'enriched form/" As used herein, the term enriched" means that 
the concentration of the material is at least about 2, 5, 10, 1 00, or 1000 times its natural 
concentration (for example), advantageously 0,0lii by weight, preterabfy at least about 
0.1% by weight Endched preparations of about 0,5%. 1%, 5%, 10%, and 20% % weight 
am also contemplated. The sequences, constructs, vectors, clones, and other materials 
comprising the present invention can advantageously be in en tiched or isolated fern. 

Tht term " active fagnient" means a fi'agment that generates an immune response 
the., has immunogenic activity) when administered, alone or optionally with a suitable 

including a human, such immune response taking the form of stimulating a CTL response 
within the neeipient animal, such as a human. Alternatively, the Motive fragment 11 may also 
be used to ind uce a CTL response in vitro. 

As used Hot, the terms "portion/ "segment, " and "fragment." when used in 
relation to polypeptides, refer to a continuous sequence of msidues, such as amino acid 
residues, which sequence forms a subset of a larger sec|aence. For example, if a polypeptide 
were subjected to treatment with any of the common end opeptidases, such as trypsin or 
chymotrypsin, the oligopeptides resul tin a bom such treatment would represent portions, 



n 

segments or fragments of the sorting polypephde. TliN means that any such fragment will 
necessarily contain as pari of its amino acid sequence a .segment fragment or portion, that 1$ 
substantially kierUical, if not exactly ideuticaL to a aequeuee of SBQ ID NO: 555 lo 693, 
which coTOspond to the naturally o^rag, or ^p&mnt" pmxmm of the SBQ. ID NO; I to 
354, When used in relation to pelymicfeptldes, such terms refer ■■■to the products: produced by 
treatment of said polynucleotides with any of tile eonimon endonueleases, 

in tavern oaooc wun me pje^em nrveni mn, iae min peieem tue.u.my or percem 
kieniicaL" when referring to a sequence, means that a sequence la compared to a claimed or 
described sequence alter alignment of the sequence to be compared (the "Oompas^ecf 
Sequence") with the described or claimed sequence (the 'Reference Sequence"). The 
lament Identity la then detemimed aeeoMing io the tb Oowing formula: 

Perce ni Identity^ 1 00 f I -CC/Rjj 
wherein C is the number of differences between the Reference Sequence and the Compared 
Sequence over the length of alignment between the Reference Sequenee and the Compared 
Sequence wherein (i> each base or ami no acid in the Reference Sequence that does not have 
a eorcesponding .aligned base or amino acid in the Compared Sequence and (B> each gap in 
the RerereBce Sequence and (in) each aligned base or amino ac i d In the Refemnee Secpenee 
that Is diffemnt from an aligned base or amino acid in the Compared Sequence, constitutes a 
difference; and M is the number ot bases or amino acids in the Relerencc Sequence over the 
length of the alignment with the Compared Sequence with any gap created in the Reference 
Sequence also being counted as a base or amino acid. 

If au alignment mist® heiweeu the Compared Sequence and the Relweuce Sequence 
for which the percent identity as calculated above is about equal to or greater than a 
specified minimum Percent identity then the Compared Sequence has the specified 
minimum, percent identity to the Reference Sequence even though alignments may exist in 
which the herein above calculated Percent Identity is less than the specified Percent 
Identity, 

The present Indention re la tea general ly to i mmunogen a and i m m unogenic 
compositions; and methods of use therei^ore, for the prevention, treatment, and diagnoaia of 
cancer, especially carei nomas, Inciudi ng ovarian carcinomas. Disclosed according to the 
invention am Innrmnogens compdsing proteins or polypeptides whose amino acid 
sequences comprises one or mom epifopic oligopeptidea with sequences selected fiom the 
group SBQ ID NO; I to 354. in addition, the invention fiirtber relates to polynucleotides 
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that can be used to stimulate a CTL r#on^ against cancer, and more specifically 
caremoma, espeeMly ovarian carciaomax. 

In accordance with the preset invention there are disclosed specific oligopeptide 
sequences wiavamino acid sequences iown in SEQ ID HO; I to 354, which represent 
ep topi c pep tides (ler immunogenic oli gop eptide seq uences } of at least about 8 amino acids 
in length preferably about 9 ammo acids m length (i.e., nonapeptides), and no longer than 
about 10 ammo acids m length arid present as part of a larger strocium, such as a 
polypeptide or full length protein. 

The polYpepddes ibmimg the immiinogens of the present Invention have amino acid 
sequences that compii.se at least one stretch, possibly two, threes -four* or more stitches of 
about S to 10 residues in length and which stretches dxtfer in. amino aekl . mm^^- ^& ^ 
sequences of SBQ ID NO: I to 354 by no more than about I ammo acid residue, pre&rahiy 
a conservative ami oo acid residue i especially amino scid$ of the same general chetnica! 
charaeieo such as where they are Irvdrophome amino acids. 

Said polypeptldea can be of any desired length so long as they have immunogenic 
activity m that they arc a hie, under a given set ol desirable conditions/ to elicit in vi tro or m 
vivo the activation of cytotoxic T lymphocytes (CrTLs) rLe. y a OI L response) against a 
presentation of a canc er specific protein, especially a ca ret noma or sarcoma specific protein, 
most especially MAGE MAGE 4 S MPO- B& or human reti noblastomadi ke pmtein, 
especially when such pro teins am presented along with MBC-J proteins, such as where said 
proteins are : presented, irr vitro- or m vivo by an antigen presenting ceil « APC). The proteins 
and polypeptides forming the rmmunogens or the present invention can be o a rurally 
occumng or may be synthesized chemically. According to the present invention the 
polypeptides may comprise at least one of SEQ ID NO: 353 m 69B. 

The present mvention is also directed to an isolated poiypep tide, especially one 
having mitrurnogeruc activity, the sequence of which comprises within it one or more 
stretches composing any 2 or mom of the sequences of SBQ ID NO: I to 354 and in any 

sequences may differ by one ammo acid residues from 
the sequences of SEQ ID NO: 1 to 354 in any given stitch of B to 10 amino acid residues . 
Thus, within the present iuventiom fey way of a non-limiting example onlyf such 
polypeptide may contain as part of its ammo acid seq ueneemior tape p tide fragrnerrts having 
up to g amino acids Identical to a sequence of SEQ ID NO: 1-4 such that the polypeptide 
comprises, in a specific embodlm en h 2 segments with at least S msldnes Identical to SEQ 
If> NO: 1 and one segment with at least 8 residues identical to SBQ ID NO: 3, In other 
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embociiments, other combinations md permutations of the epitopic sequences disclosed 
hemm may be pn of an immuBOpn of the present: invention or of such a polypeptide so 
long as any such polypeptide comprises at least 2 such epitopes, whether such epitopes are 
different or the same. I bos, in a specific eoioodirBent, a polypeptide of the p^seat 
invention may compose 2 copies of the secioenee of SEQ ID .NO; 2 at some point or points 
within its length Of course, any combinations and peroTutatmns of the epitopes disclosed 
hereim as long as ibey are present at leaM iw polypeptides, are express! y 

eontein plated. 

All of the ephopic peptides of SBQ ID MO: 1 to 354 are derived from prorenis 
expressed by cancer ceils and sequences and were Identified through the niethod of 
Automated High Through-pat Sequencing (BTRS), Accordingly, SBQ ID NO; 355 to 693 
am polypeptides that comprise at least one of SEQ ID MO: 1 to 354. 

(Oligopeptides as disclosed teem may themselves be prepared by methods well 
:known to those ski Med in the ■ ait, ■ tOraot, G. A., Synthetic Peptides; A ..User's Guide, 1992, 
W„.'H« Iwman and Company, New York; Coligaiu i. li et ak Can'eet Frotocpls in Protein 
Science, 1999. John Wbey Som, fee.. New York). 

Besides the sequences of SBQ ID NO: I to 354, the proteins and polypeptides 
forming the iimminogeas of the present invention may also comprise one or mom other 
roirnanogethe aim no acid stretches kno wn to be associated wi th cancer,, and more 
specifically with carcinomas and melanomas, mcladlng colorectal carcinoma, ovarian 
cai^inoma, breast caremoma, lung carcinoma, or prostate carcinoma, and which may 
stimulate a CSt'L- response: whereby the ammunogeme peptides associate with HLA-A I or 
OL A A l 1, or HLA A2. or another class 1 MW (ie« MMCM > molecule. 

I be Immuiiogens ot the present invention c an be in the term of a composition of one 
or more of the -.d.if¥eretJt"bmii;a:q.og^;n:s and wherein each immunogen is presen t in any desired 
relative ahundaoee. Such eomposttions can be homogeOeous or heterogeneous wMi respect 
to the iMiyM0ar immu^ogemc peptide components present therein, having only one or 
more t&sn one of such peptides. 

The oligopeptides and polypeptides useful in practicing the pi esent invention may 
be deoved by fractionation of naturally occtnaing proteins by methods such as protease 
:TOs^e?rt,.:or they may be produced by reeombntan t or synthetic metbodologtes that are well 
known and clear to the skilled a rdsan (Aasuhek f u M et al ? Current Protocols in Molecular 
Biology. 1999, John Wiley & Sons, roe,. New York; CioHgam JOB, et ak Current Protocols 
in Frdtem Science, 1999, John Wiley & Sobs, Inc. New York; Molecular Cloning: A 
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Laboratory Manual, 1989. Cold Spring Harbor Laboratory Pnass, Cold Spring Harborh The 
polypeptide m ay .comprise a recombinants or syuthedc polypeptide that comprises at least 
one of SEQ ID NO: I to 354 which sequences may also be present in. multiple copies. Thus? 
oligopeptides and polypeptides of the present m ye ntum may have one, two, three, or more 
such ImmuuogeBie peptides within the amino acid sequence of said oligopeptides and 
polypeptides, and said immunogenic peptides, or epitopes, may be the same or may be 
different or may ha ve any number of such sec|uejice2S wherein some of them are Men ties) to 
each other hi amino acid sequence while others within the same polypeptide sequence urn 
•dittkl^nt &^m- each other and said epitope sequences may occur hi any order within said 
immunogenic polypeptide sequence. The location of such seq nonces within the sequence of 
a poiypeptlde &mmg an immu^ogen of the inyemlon may atfect refetiye imr^unogejilc 
activity. In addition, Immanogens of the present invention may comprise more than one 
protein comprising the amino acid sequences disclosed herein. Such polypeptides may be 
parr; of a single composition or may themselves he eovalendy or non~eo valeu% linked to 

The hmmmoaeme peptides disclosed n ere in may also be linked oiircctly to. or 
through a spacer or linker to; an Immunogenic carrier such as serum albtrmim tetanus 
toxoid, keyhole limpet hemocyaniin dextram or a recomhhiani virus particle; an 
immunogenic peptide known to stimulate a T helper cell type immune response; a cytokine 
such as Interteron gamma or GMGSF; a targeting agent such as an antibody or receptor 
ligand; a sta bibbing agent such as a lipid: or a conjugate of a plurality of epitopes to a 
branched lysine core structure, such as the so-called 'multiple amtgeme peptide* ■ described 
irr (Fosnelt, fx :M, et ah. :LBIo!.Chem. ? 263:1719-1725. (198S)): a compound such as 
polyethyiene glyco l to Increase the half Hie of the peptide: or additional amino acids such as 
a bade? or secretory sequence, or a sequence em ployed for the purification of the mature 
seqneoce. Spacers and linkers ar^ typically comprised of miativeiy smalL neutral molecules, 
such as amino acids and wl« ^^.ca^ny^^Q^- ****** physiological conditions. 
Such spacers are t ypically seieeted troni the group of nonpoiar or neutral polar amino acids, 
such as glycine, alanine, serine and other ■similar amino acids. Such optional spacers or 
linkers need not be comprised of the same residues and thus may be either homo- or hetero- 
•oligomers When presenh such linkers will commonly be of length at least one or two, 
commonly 3, 4, 5, 6, and possihly as much as 10 or even up to 20 residues (in the case of 
amino acids). In arMhlom such Ilnkens need not be composed of ariiiiib acids but any 
oMgomerlc staicttn^s wtO do as well so long as they provide the cormet spacing so as to 
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optimize the desired level of immim ogenlc .activity of the immimogens of the preterit 
invention. t5ws mmmtm^n therefore take any fern that is capable of eOcitmg a CTL 

In addition, the Mmum\#nk peptides: of "the present invention may be pa it of an 
iniow.noge.alc structure via attach merits other than conventional peptide bonds. Thus, any 
manner of attaching the peptides of the invention to an immanogen of the invention, such as 
an immunogenic polypepdde as disclosed heit^n, could provide an immunogemc su net are 
a:^ claimed herein. Thas, immunogens, such a* proteins of the invention, are structures that 
contain the peptides disclosed according to the present mvention bnt such ioioiunogeuie 
peptides may not necessarily be attached thereto by the conventional means of 'Using; , 
ordinary peptide haunas. The rnmiunogens of the present invention simply contain soch 
peptides as part of their rnakenp, hot how snch peptides are to be combined to form the final 
iiiimtmopn is left to the talent and imagmadmi of the user and is In no way restricted or 
limited by the disclosure: contained herein. 

The peptides that are naturally processed and bound to a class I ;MHC molecule, and 
which are recognised by a tuotor-speeific CXX.. need not he the optimal peptides for 
stimulating a CTL response. See. for example, (ParMmrst M, R. et ah, Jlnimwf , 
137:2539-2548, (1996); Rosenherg. S, A. et ah, NaoMed. 4:321 32v, (1998)), liana, there 
can he utility in modifying a peptide, soeh that It more readily induces a CTL response. 
Generally, peptides may be modified at two types of positions, The peptides may he 
modified at amino acid re^dues that are predicted to interact with the class I MilC 
molecule, in which case the goal is to create a peptide that has a higher affinity tor the class 
I MMC molecule than does the original pepdderThe peptides can also be modified at amino 
acid residues that are predicted to interact with the T ceil receptor on the CTU in which 
ease the goal is to create a peptide that has a higher affinity for the T eeil scepter than does 
the original peptide. Both of these types of modifications can result in a variant peptide that 
Is mimed to an original peptide, hat which is better able to induce a CTL. response than is 
the -.original peptide. As used hereon "originai peptide" means an oligopeptide with 

the amino acid sequence selected from SEQ ID NO: I to 354. 

The original peptides discloaed hemin can Be modified by t he substitution of one or 
mom residues at different possibly selective, sites within the peptide cbalm Such 
suhsdtadons may he of a conservative nature, for example, where one amino acid is 
replaced by an amino acid of similar structure and characteristics, such as where a 
hydrophobic amino acid Is replaced by another hydrophohic ammo acid. Even mom 



is 

eon^ervMh^-woold be replacement of amino acids of Che »or similar and chemical 
nature, such m where leucine Is replaced t$oIe^efne, Its studies of sequence variations h\ 
families of naturally oeeurrmg homologous proteins, certain aovhio acid suh&imtkmsi- arc 
more often tolerated than ottei\% and these are often show eorrelatiou with similajrhies m 
sise, charge^ polarity, and hydrx?phohieity between the original amino acid aod its 
replacement and such i$ the basis dor defining 'consei^vatlve $nrjsdtothans. :5 

Conaeovadvc ^ubsthodons are herein defined as exchanges within one of the 
Mowing five gromm Group 1 -small aliphatic, nonpolar or sllglniy polar residues- (Ala, 
Se:o Thr^ PrOv Oly); Group 2— polar^ negatively charged residues and their amides (Asp* 
Asm Ghr G!o); Group 3 -polar, posidvely charged msidnes (His, Arg v Lys): C3ronp 4-dajrge, 
aliphatic, noupolar resktues (Met, L^u, lie. Van Cya); and Group 4 ~ large, aromatic residues 
fFhe, Tyr, Top), 

Larss conservati ve substitutions might In volve the replacement of one amnio acid fey 
another thai .has simitar characteristica bar is some what idstfereM in size, such as 
replacement of an alanine by an isoleiaaine residue. Highly noneonservative replacements 
might involve subatitndng an acidic amino acid for one that Is polar, or even for one that i a 
basic in character. Such radicahsobadtutiona cannot ho woven be dismissed as potemially 
ineifecdve since chomlcaf effects are not totally predictable and radical substdutions might 
well give rise to serendipitous effects not othersvase predictable from simple chemical 
prmcipies. 

Of course, such substliudoos may involve structures other than the common L- 
ammo acids. Thus, D-arnioo acids might be substituted tor the L~amhio acids commonly 
found in th e and gen ie peptides of the inven tion and yet sdll be encompassed by the 
disclosure herein, hi addition, amino acids pd^smg. m^t^^ K : gmtip$. (t ^ M groups 
other than those feimd In the common 20 amino acids of natural proteins) may also be used 
for suhsthutlon purposes to produce immunogens and i mrnunogeme polypeptides according 
to the presen t in vention. 

If Simstimtiona ar mom than one poaition are found, to result In a peptide with, 
substantially ec|niva!ent or greater antigenic activity as defined belowx then combinations of 
those substitutions will be tested to detemtme if the combined sehsdtmions result m 
additive or syngeneic effects os> . the antigenicity of the peptide. At most, no more than 4 
positions with! a the pepdde would simultaneously be snbstimted. 

Baaed on cytotoxicity assays, an epitope is considered substantially identical to the 
reference peptide If it baa at least 10% of the antigenic activity of the reference peptide as 
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defined by the ability of the sub^iituted peptide to reconstitute the epitope mcognixed by a 
CI L m comparison to:, the refeieoee peptide. Tftvf$* when comparing the lytic activity in the 
linear portion of the effector ;tar^?t curves with eqwimolar corseentTations of the reference 
tmd substituted peptides, the observed -.percent specific killing of the target cells incubated 
with the substituted peptide should be equal to that of the reference peptide at an 
effector: target ratio that is no greater than J 0-fdld above the reference peptide 
;eff^te:t^ef ratio: at winch the comparison Is being made. 

Preferably, when the CTLs specific for a peptide of SEQ ID NO: I to 354 are tested 

achieve half the maxima! Increase in lysis relative to background is no more than about i 
mM, preferably no mote than about I more pix?feably no more than about i nM, and 
still more preferaMy no more than about IOC) pM, and most preferaMy no more than about 
10 pM. It is also preferred that the sub^htuted peptide be recognized by €TLs ..^bm more 
than one mdivMu&L at least two, and more pi^feraiMy three individuals. 

Th as, the epitopes of the present hi veotl on may he identical to naturally oeeuimog 
rtmior-associated or tinnor-speeific epitopes or may include epitopes that differ by no more 
than 4. residues from the j^ererenee peptki^ as long as they have substantially identic a) 
antigenic activity. 

It .mould be appreciated that an immuBOgm toy consist only of a peptide of SEQ 
W NOiX to 314, or comprise a peptide of SEQ IP NO: I to 354, or compose a plurality of 
peptides selected from SEQ ID NO: i to 354. or compose a polypeptide that itself comprises 
one or more of the epi to pic peptides of SEQ ID MO* !. to 354, 

The immunogenic peptides and polypeptides of the invention can be prepared 
^yB&etically^. fey reeomhmaM BNA; ieehnoiogy* or they can be isolated from natural sources 
such as tum or cells ex pressing the original protein prod net. 

The polypeptides and oligopeptides disclosed heisun can be synthesized in solution 
or on a solid support in accordance with conventional techniques Various automated 
peptide synfhesixers are commercially available and can be used In accordance with known 
protocols. See, for example. (Cham. Cc A. Synthetic Peptides; A Users Guide. 1992, W, H; 
Freeman and Company, New ¥ork; Coligam t B, et ah Current Protocols in Protein 
Science. 1999. John Wiley & Sons. Inc., New York), Fragments of polypepades of the 
invention can also be synthesized as intermediates in the synthesis of a 1 ai^gerpo! y pep tide. 
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Recombinant ON A technology may be employed wherein * nucleotide sequence 
which encodes an immunogenic peptide or polypeptide of internet is inserted into an 
expression vector, transformed or Imnsfeeted into an appropriate host eel k and cultivated 
under eonditiofrs suitable for exp^s are well known in the art to the 

skilled artisan, as descrined in (Coligan, X 6> «t A Current Protocols in Immunology, 19m 
John Wiley ^ Sons, Inc. , Now York; Ausubek F. M. ef ak Gnrreni Protocols in Moleeuiar 
Biology, 1999, John Wiley & Sons, inc., New York; Molecular Ckming: A L^mtory 
MaouaL 1989, Cold Spring Harbor Laboratory Press. Cold Spring Harbor). Thus, 
mcombioantly produced peptides or polypeptides cars be used as the imminregens of the 
Invention. 

The coding sequences tor peptides of the length coniemplated herein can be 
synthesized on commercially available automated DNA xynihesizers using protocols that 
are well know in die art See for example, .(Oram, <T A, , Synthetic Peptides;: A Users 
Guide, 1992, W, !L Freeman and Campasty, New York; Cob gam J. B, ef alvCMrrent 
Protoeors o> Protein o^cRnaee* 1999., John Wiley <& Sonsc iuC;, New "\ ork r 1 ne coding 
sequences can also be modified such that a peptide or polypeptide wM be produced that 
incorporates a desired amino acid substitution. The coding sequence can be provided with 
appropriate linkers, be ligaied into suitaB^e expression vectors that am commonly available 
in the art, and the msnlting DMA or UNA molecule can be tr&nsfonned or transtected into 
suitable hosts to produce me desired fusion protein. A number of such vectors and suitable 
host sy stents are available, and their selection is left to the skilled artisan. For expression of 
the fusion proteinsytbe ceding sequence will be provided with ope rabiy linked start and stop 
codons, promoter and terminator region^ and a replication system to provide an expression 
vector for exp^ssion m the desired host celt For example, promoter sequences 

ju^e.Oion o.!. toe oermeo cooum .sequence, me xesun.n.5.^. expulsion vsxaotN ate n au.cuo* n.teU 
into suitable bacterial hosts con me, yeast, insect, and mammalian bost cells may also be 
used, em ploying ^tu taMe vectors and control, seq nonces. 

Host cells are genetically engineered (transduced or transformed or transrected) with 
the vectors of this invention which may he, for example, a cloning vector or an egression 
vector. lire vector may be, for example, in the form of a plasmid, a viral parhekx a phage, 
etc. The engineered host cells can be caUurcd in conventional nutrient media modified as 
appropriate for activadtrg promotem, selecting transformaots or amplitying the genes of the 
present invention. The culture conditions, such as temperature, pH and tbe like, are tnose 
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prevk>usiy used with the host cell selected for mission, .and will be apparent to the 
ordhi&rily skilled artisam 

More paitieularly., the present invention also Includes recombinant ccnslrtiets 
comprising one or more of the sequences as broadly described above. The constructs 
comprise a vector, such as a piasmld or \nml vector, into -which a sequence of the invention 
has been inserted, in a forward or reverse orientation. In a preferred, aspect of this 
eiribodiment, the construct further comprises regolaiory sequences. Including, tor example, 
a promoter operably linked to the sequence. Large numbers of suitable vectors and 
pmntoters are known to those of skill in the art, and are commerciaJly available, 

hi a further embodiment, the present invention relates to host eel is containing the 
ahove-described constructs. The host cell can be a higher eukaryotie ceil, such as a 
mammahan cell, or a lower eukaryotie cell, such as a yeast celL or the host cell can he a 
prokary otic eel! , suc h as a bacterial ceiL Introduction of the cons t ruct in to the host cell ca n 
be effected by calcium pfmsphaie tmnsfection, DBAB-Dextran mediated transaction, or 
eleetroporatlon CAnsubelv f < !Vi< et at, C Current Protocols in ^roieeuiar Sioio^y; lySM^ John 
Wiley ^ Sons, Inc., New York; Molecular Cloning: A Laboratory MaunaL 1989, Cold 
Spdng Harbor Laboratory Press, Cold Spring Harbor). Such cells can routinely be utilized 
for assaying CTL activity by having said genetically engineered, or = x^mbiaa«.t, host cells 
express the mnmrnogemc peptides ot the present invention. 

Various mammalian cell culture systems can also be employed to express 
mcourbinant protein. Bsampies of mammalian expression systems include the COS- 7 lines 
of monkey kidney fibroblasts, described by Glnrrnan, CelL 23:175 (19BI ), and other cell 
lines capable of expressing a compadbie vector, for example, the CI 27. 313, CHO. HeLa 
and BHK cell lines. Mammalian expression vectors will comprise an origin of ^plication, a 
suitable promoter and enhancer, and also any necessary rlbosome binding sites, 
polyadenyiation site, splice donor and acceptor sites, transcriptional termination sequences, 
and 5' flanking non-transeribed sequences. DNA sequences denved from the SV40 splice, 
and polyadenylation sites may be used to provide the reqnirod no n transcribed genetic 

The polypeptide can he recovered and purMed froM recombinant cell cultures by 
methods including ammonium sulfate or ethanol precipitation, acid extraction, aate ar 
cation exchange chromatography, phosphoeellniose chromatography, hydrophobic 
interaction chromatography, affinity chromatography, hydroxy) apatite ehromatogmphy and 
lectin ehrotnatosraphv. Protein refolding steps can be used, as neeessarv, in completing. 



w0« 1 50^7? iH^7m2immi0ss& 

M 

configitnUion of the mature protein, High performance liquid climniatography CHFLC) oart 
be empl eyed for final purification steps, 

The immunogenic peptides of the present iuveuh on may be used to elicit CTL* ex 
vi^o from either healthy : mdi#uua% or from cancer patients with cancer, such as colorectal 
carcinoma, lung carcinoma, ovarian catkin «, breast carcinoma, or prostate carcinoma. 
Such responses are induced by incubating in tissue culture the hid oaf s CTL precursor 
lymphocytes together with a source of and gen presendng cells and the appropriate 
immimo^ic peptide. Examples of suitable antigen presenting ceil* include dendritic ceils, 
macrophages, and activated B cells. Typically, the peptide at concentrations between 10 and 
40pg/mi, would be pre^inciibated with the antigen presenting ceils for periods ranging from 
J to IE 3ns, nncroglobulm <4 ixg/mi) can be added during th is time period to enhance 

incubation period (Ljuuggt^m B -O, et aU Nature, 346:476-480, £i9®&$ or pretreated with 
acid (Zeh, B< X, III ev at. eumdnumuiol., 39;79^S6, 0994)) to promote die generation of 
denatured class 1 MHC n^oiecuies which can then Mud the peptide 1 -he precursor CXLs 
Crespondera) are then added to the antigen presenting cells to which the immunogenic 
peptide has bound {stimulators) at responder to stimulator ratios of bet ween 5:1 and 50:1. 
and most typfeahy between 10:1 and 20:1. The co~eubu vabon of the cells is carried out at 
37- C. m RPMI 1640, 10% fetal bovine serum, 2 mM L-g)utanune, and 1L 2 a~30 
Onits/ml), Other cytokines, such as It,, ! , and, 11-1:2 may also be added to the culture. 

Fresh IL~2 -contain ing media is added to the cultures every 2-4 days, typicaOy by reoioving 
onem alf me old media and rep^enislimg it with an equal vol ume of fresh media. Alter 
days, and every 7-10 days thereafter, the CTL are m-stimulated with antigen presenting 
cells to which inmvunogenic peptide has been bound as described above. Fresh 1 1 . > 
containing media is added to the cells thmughout their culture as described above. Three to 
four rounds of stimulation, and sometimes as many five to eight roun ds of sfi run latiom are 
required to generate a CTL response that, can then be measomd m vitro. The above 
described protocol is illustrative only and should not be considered hmiting. Many in vibe 
CTL stimulation protocols haw been described and the choice of which one to use is well 
within the knowledge of the skilled artisan. The peptide- specific CTL can be further 
expanded to large number by treatment with anti-CD^ antibody. For example, see (Riddefh 
S. R, and Greeuberg, i : f D,> idmmunob Methods, 128:180-201. (1000); Walter, E. A. at ah, 
N.BngLTMed.. 333; 103S-1 044, 01.005)). 
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Antigen presenting eel Is that are to 'he osed to sti run I ate a CTL response afetypieajly 
incubated with peptide of an optimal togih, nrost eommenlv a nonapeptide* that allows for 
direct binding of iMe peptide to the -class- I MB€ molecule without additional processing. 
Larger oligopeptides ar?d polypeptides axe generally ineffective in binding to class I MHO 
molecules as they are not efficiently processed Into an appropriately si^ed peptide in. the 
extracellular -rni-Iieiu There a variety of approaches that are known in the art, however, that 
allow oligopeptides and polypeptides to be exogeoonsly acquired by a cell, which tfeefc 
allows for their subsequent processing and presentation by a class 1 MBC molecule, 
Repj-eaentative, but noTi^limlting examples of such approaches hicinde eiectroporation of the 
molecules into the eel! (Bardlng. C. H. Ill, Eur.JJmmunoP, 22:tg65-l$6#, (19921k 
encapsulation of the drtojeeules In liposomes which are fused to the cells of interest (Reddy, 
R. et at, I, !m iiru noL Methods. 14.1 -157 - 163, {199 1}), or osmotic shock in which the 
molecules arc taken up via pinocytosis (Mdoa\ M. W. et aL s Celt S4r?7?~?85> <198Brh 
I has, ol igopeptides and polypeptides th at corn prise one or rnore of the peptides of the 
invention can be provided to antigen presenting cells in such a fsshion that they are : 
delivered to the cytoplasm of the ceiL aud subsequentiy processed to allow p^seutafion 
of the peptides. 

Antigen presenting cells sxutahle for stimulating an in vitro CTL response that Is 
specific for one or moo:* of the pepdd.es of the invention can also be pre pared by introducing 
polynucleotide vectors encoding the sequences into the cells. These poiyoneleo tides can he 
desi gned such that they express onl y a single peptide of the inven tion, muitipje peptides of 
the in ven d on. or e ven a pl ura li ty of peptides of the Inven tion . There am a v arie t y of 
approaches that am known In the art. that allow polynucleotides to he Introduced and 
expressed in a cell, thus providing one or more peptides of the in vention to the class I MBC 
n^oleeule binding pathway. Representative, but non-lirniting examples of such appraaehes 
include the Introduction of piasmid DMA through paMoie^medj ated gene tmnsfer or 
electroporatlon (Tnting, X et ah, J Jnrmunol^ 160:1139- 1 1 .47, (1998)}, or the transduction 
of cells with an adenovirus expressing the polynucleotide of interest f Perez DIez r o\> et ah. 
Cancer Res,, 58:5305 5309, (1 998)), Thus, oil gonoeleotides that code for one or more of the 
peptides of the invention can he provided to antigen presenting cells in such a fashion that 
the peptides associate with class I MMC molecules and are presented on the siirtee of the 
antigen presenting cell, and conseqnentiy are available to stimulate a CTL response. 

By preparing the stimulator cells used to generate an m vitro 'CTL response in 
different ways, a is possible to control the peptide specificity of CTL response. For 
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exampfe the Clls generated with a particular peptide will iiecfesaril> ffee sprnMc for that 
peptide. Like wise v CTCs thai are geriemted with a polypeptide or - ;p^i^tvucte^tid[|g: 'e^pi^ssi-ng' 
or coding for particular peptides will be limited to speefBcities thai recognize those 
peptides. More broad! stimulator cells, and more specifically deodritlo cells, can be 
incubated in the presence of the whole protein. As a further alternative, stimulator cells, and 
more ^pecrBcally dendoiie cells, can be transduced or trans feet ed with ENA or DMA 
comprising the polynucleotide sequence encoding die protein, lander these -alterative 
conditions, peptide epuopes thai are namraiiy cleaved out of the protein, and which arc 
generated in addition to peptide epitopes ef SEQ ID NO;! to 354 can associate with an 
appropriate class ! MiK molecule, w'hieh may or may not include H LA- A 1, A2, or - A3, 
The selection of antigen presenting ceds and the type of antigen with which to stimulaie the 
€ ■■ HHL is left to the ordinary skilled artisan. 

In certain embodiments, the methods of the present invention include a method fur 
inducing a CTL response in vitro thai is specific for a tumor cell expressing a molecule 
from AL A2, or A3 supertypes (Ail is a o^ember of the A3 supertypet, whereby the 
method comprises contacting a O I L precursor lymphocyte with an antigen presenting ceil 
that has hound an fnmiunogen conipnsing one or more of the peptides disclosed according 
to the invention. 

In specific embodiments, the methods of the present invention include a method for 
inducing a CTL response in vitro that is specific far a tumor cell expressing a molecule 
front A3. A 2* or A3 su.pe.rty pes, whereby the method comprises contacting a CTL precursor 
lymphocyte with an antigen presenting cell, that has exogenonsly acquired an immunogenic 
oligopeptide or polypeptide that comprises one or more of the peptides disclosed according 
to the invention, 

A ye t addit i on al em bodi ment of the present inven tion is dime ted to a process for 
inducing a C-TL response In vitro that is specific for a tumor cell expressing a molecule 
Irom A 1 ? A2f or A3 supertypes. comprising con tact bag a CTf- pr^nrspff lyrr^phocyte with an 
andgeo presenting cell that is expressing a polynucleotide coding for a pofypepdde of the 
invention and w hem in said polynucleotide is operabiy linked to a promoter. 

In specific embodnnents, the methods of the present invention include a method tor 
inducing a CTI - msponse in vitro that is specific for a turner cell expressing OLA-A 1 , 1 f LA~ 
A2L or HL A- A 1 1 , where by the method composes contacting a CTI, precursor lymphocyte 
with, an antigen presenting cell that has hound an hnmnnogeo comprising one or mom of the 
peptides disclosed according to the invention. 
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in specific mn\>o<^nwnts, the methods of the present Invention include a mefuod for 
In^uciiig a GXL respom^ in vitro that Is specific for .a tumor celt expreming Hi, A- A 1 s HLA- 
A2, or HI,A-A l 1, whereby the method comprises contacting a CTL p^cofsor lymphocyte 
with an antigen pre renting cell that has exogenousily acennred an immunogenic oligopeptide 
or polypeptide that comprise* one or more of the peptides disclosed according to the 
iiwentiotk 

A yet additional emfeodiraent of i he present invention i$ directed to a process for 
inducing a CTL a^ponse m vitro -that is specific for rtuw ^It«xp^si0g 0I,A~Aj , Bi«A~ 
A2» or HLArAJ L compnsiag contacting a €11 precursor lymphocyte with an antigen 
presenting cell that is expres si ng a po lyn ucleotide codin g for a pa type ptide of the in ventlon 
and wherein said polynucleotide -.is opetabiy linked to a promoter, 

A variety of teehmques exist for assaying the activity of CTLy These techniques 
Inerode the iaheling of target ceil s with mdionnelldes such as Ha#'CkU or ; " hi -thymidine, 
and measuring the release or retention of die radionuclides from the target ceils as an index 
of cell death /Such assays are wel^kno wn in the art and their selection is lefr to the skilled 
artisan. Alternatively.. OIL are known to release a variety of cytokines when they ate 
stimulated by an appropriate target cefL such as a tumor ceO expressing the i^levant class 1 
N£HC. iBol^C'ule md the <mre^omxxg peptide. Non-limiting examples of such cytokines 
inelnde IFN^ FN Fa, and CMCSF. Assays tor these cytokines are wed known in die art 
and their selection is left to the skilled artisan. Methodology for measuring both target cell 
death and cytokine release as a measure of CTL reactivity are given in (Cadigam J. B. et ak 
Onrmnt Fmtoeols in inrmnnology. 1 .999;, John Wile^ or. Sons, Ihc<, New York), 

After expansion of the antigen -speeifie CTLs, the latter are then adoptively 
tnm^m*d hack into the patient, where they wil) destroy their specific target eelL The utility 
of such adoptive transfer Is demonstrated in North, R. J", et aL (Infect J mtmum 67:2010- 
2012, UWm and RiddelL a R et ah (Science. 237:238-24!, (1992^ in determining the 
amount of cells to relnfase, the skiiied physielan will he guided by the total number of cells 
available, the activity of the CTL as measured in vitro, and the condition of the patient. 
Preterahlyf however, about I X 10^ to ahour 1 X 10'% more prcterahiy about ! X 10* to 
shorn 1 X 10 n s and even more preferably, afeom IX 10 9 toahout \ X \0 W pep tide specific 
CTL are infnsed, Methodoiogy for reto r i*stng the T ceOs into a patient are well known and 
exemplified m US. Pat. No. 4344v8$3 to Honskk et ah, and U S Pat. No. 4,690,915 to 
Rosenberg, 
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The peptlde^peerfle CTL can be purified fmm the simulator ceils prior to infusion 
into the patient For example, monoclonal amibodle^ directed; towards the cell surface 
protein CDS, present on CTL. caii be used in conjunetk^n with a variety of isolation 
techniques such as antibody pannmg ; flow cytometric sorting, and magnetic head separation 
to purify the pepdde- specific CTL away from any remaining nop- peptide specific 
lymphocytes or fern the simulator cells; These methods ai^ well knowu in the art, and are 
their selection i£ im to the skilled artisan, ft. should be appreciated that generation of 
peptide^peeifie CTI- M this man ner, obviated the need tor stimulating the CTL m the 
presence of tumdt Thus, mere is no chance of hiadvertemiy reintroducing tumor cells into 
vh e p a u e n t > 

Thus, one embodiment of the present invention rehvies to a process for treating a 
subject with cancer characterized by turner cells expressing complexes of a molecule from 
At, AS, or A3 sporty pes v for example, MLA-Al, IiLA~A2, or m,A~Al L whemby CTLs 
produced m vitro according to the present inveniioo are admini stored In an amount 
sufficient to destroy the tumor eel Is through direct lysis or to effect the destruction of the 
tumor ceils iudneetly through the elaboration of cytokMes, 

Another embodiment of the present invention is directed to a process for treating a 
subject with cancer characterized by tumor cells expressing any class I MHC molecule and 
an epitope of SEQ ID MO: I to 354, whereby the CTLs are produced in vitro and are 
specific for the epitope or original protein and are adrnlnistemd in an arnouru sufficient to 
destroy the tumor cells through direct lysis or to eflect the destruction of die tumor cells 
indirectly through the elaboration of cytokines. 

In the fxu^goiug embodinienis the cancer to be treated may include a colorectal 
carclnorua, an ovarian carcinoma, a breast carcinoma, a lung carcinoma, and prostate 
carcinoma, but especially ovadan carcinoma. 

The ex vivo generated -.CTL can be used to identify and isolate the T cell receptor 
molecules speeiOc for the peptide. The genes encoding the alpha and beta chains of the T 
cell receptor eau be cloned into an expression vector system and tmusfermd and expressed 
in nai\e T cells frmxt peripheral blood. T cells from lymph node:-., or 1 lymphocyte 
progenitor cells tern hone marrow. These T ceils, which would then be expressing a 
peptide-spec ific T ceil receptor, would then have anti-tumor reacti vity and could fee used in 
adoptive therapy of cancer ■ and more specifically cancer, colorectal carcinoma, ovarian 
card no ma, breast carcinoma, lung carcinoma, and prostate eareiuonm 
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in addition to their use for therapeutic or prophylactic purposes, the immunogenic 
peptides of the present invention; am useful as screening and diagnostic agents llius, the 
Mm^opmc peptides of the present mvendon, together with modern techniques of geue 
screening, make it possible to screen patients tor the presence of genes encoding such 
peptides on eel b obtained by biop sy of mm or s detected in s uch patients. The resells of suck 
serening may help determine the efficacy of proceediug whh the regimen of treatment 
disci osed herein usi n§ the imm unogens of the present in vendor^ 

Alteruativeiv, the immunogemc peptides disclosed heroin, m well as functionally 
similar homologs thereof may be used to screen a sample tor the presence of CTLs that 
specifically recognize the eorresponding epitopes. 1 he lymphocytes to he screened in this 
assay will normally be obtained from the peripheral hiopd, bat lymplvooytes can be obtained 
from other sources* /inei^dfog/I^nTtph -f^od^, spleen, tuniom, arid pleisra! fluid, The peptides 
of the pmseot invention may then be used as a diagnostic tool to evaluate the efficaey of the 
Immnnothempentic imMtymntk disclosed herein. Thus,, the in vitro geiieratiou of CTLr.-as 
deserihed above would he nsed to detenrane if patie nt s are . likely- to respond to the peptide 
m vivo. Similarly, the m vitro generation of CTL could be done with saorpies of 
lymphocytes obtained from the patient before and after treatment with the peptides. 
Successful generation of CTI, in vivo should then be mcognized by a comespondmgly 
easier ability to generate peptide-speeiflc CTL in vitro from lymphoeytes obtained 
foil owing treatment in comparison to those obtained before treatment. 

The oligopeptides of the in vention, such as SEQ ID HO; 1 to 354. can also be used 
to prepare. class t M 1IC tetramers which can he used in conjunction with flow cytometry to 
quantitate the frequency of peptide specific CTL that are present in a sample of 
lymphocyte* from an individual. Speeitieaily, tor example, class I MHC molecules 
eompdsing peptides of SBQ ID NO: 1 to 354, would he combined to totm. teiramers as 
exemplified In ES. Fat. No, 0.635363, Said tetranrers would find use m monitoring the 
fe^ency of CTLs m the peripheral blood, lymph nodes, or tumor mass of an individual 
undergoing imnnurotherapy with the pephdes v proteins, or polynucleotides of the invention, 
md i t would be ex pected that s uccessfu] im mu o Nati on won id l ead to an i n ci^ease in the 
frequency of the peptide -speeifie OTL, 

As s tared a hove, a vaccine in accordance with the present invention may include one 
or more of the herekiabove described polypeptides or active fragments thereof, or a 
composition, or pool, of immunogenic peptides disclosed herein. Wheu employing more 
than one polypeptide or active fragment, two or more polypeptides anchor active fragments 



may be used as a physical mlxtu^ or as a fusion of two or more polypeptides or aqiive 
fragmem$, The fusion fragment or fusion polypeptide may be pmduced, for example, by 
reeombinaiirteehuikiues or by the use of appropriate lingers for losing previously prep^rod 
polypeptides or ^etive tragmeiits. 

The immunogenic molecules of the invention, inchiding vaccine compositions, may 
be utilised aceordlng to the present invention tor purposes of prevent lng.> suppressing or 
tread rig diseases causing the expression of the immunogenic peptides disclosed herein, such 
as where the antigen ft being expressed by tumor cells. As used in accordance with the 
present invention, the term "pre vend on" relates to a process of prophylaxis in which an 
animal, especially a. mammal, and most es peel ally a bum an, is exposed to an immuhogeis of 
the present hrvendon prior to the induction or onset of the dlsea.se process, 'litis con Id be 
done where an individual has a geoehe pedigree indlcaihig a predisposition towaxxi 
occurrence of the disease condi tion to be prevented, For exampley this might be O ne of an 
individual whose ancestors show a predisposition toward certain types of cancer. 
Alternatively, the immnnogen could be administered to the genera! population as Is 
lrec|uentiy done tor infectious diseases, Alternatively, the term "suppi^esston" is often used 
to ueseuoc a voi^iniion wnerem toe ou.wase process na* aneaoy uea.un out oovu.ao 
symptoms of said condition have yet to be realized. Thus, the cells of an individual, may 
have become cancerous bat no outside signs of the disease have yet been clinically 
recognised. In either ease, the term prophylaxis can be applied to encompass both 
prevention and suppression. Converse^, the term " treatment" is often utilized to mean the 
elmie&l application of agents to combat an already existing condition whose clinical 
presen tation has already been reali sed in a patient. This won id occur where an i ndi vidual 
has already been di&gno sed as having a tumor. 

It is understood that the; suitable dosage of an immnnogeo of the present invention 
will depend upon the age, seso health, and weight of the recipient, the kind of concurrent 
treatment, if any, the frequency of treatment, and the nature of the effect desired. However, 
the most preferred dosage can be tailored to the individual subject, as detetrai;.ued by the 
researcher or climdan, The total dose required for any gi ven treatment will commonly be 
detemimed with inspect to a standard reference dose as set by a manutaetnn^r, such as is 
commonly done with var^e hies, such dose being admim^tered eli|ier In a single treatment or 
in a series of doses, the success of which will depend on the production of a desired 
immunological result Che., successful production of a CTL-mediated response to the 
antigen, which response gives rise to the prevention and/or tmatme at desired). Thus, the 
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m>crm Mmmmrmon schodvie must be considered hi detenxiimng the success <>f a course 
of treatment mid not whether a ^iiigle dose, given in Eolation, would or would not produce 
the desired immunologically therapeutic: result or effect. 

The diempeudeaily effecti ve amouxtt of a co mpositio n containing one or more of the 
immursogens of 'this "invention, is an amount suftl<?ient to induce ao effective CTL response 
to the antigen and to cure or arrest disease .progression. Thus, this dose will . depend, among 
other things, on the idemlty of the inimunogens used, the nature of the disease condition, the 
evenly of the disease condition, the extent of any need to prevent such a condition where it 
has not already been detected, the manner of adminlstmrion dictated by the situation 
reqtihing such administration, the weight and state of health of the Indivlduaf meelvin g sneh 
admtnistratton, and the sound judg meM of the cflnician or re^eaix>hei\ Thus, for purpose of 
prophylactic or therapeutic adnifiiistratloit, effective amounts would generally lie within the 
range of from L0 jig to about 5JX0 :|xg. : :of peptide for a 70 kg patient, followed by boosting 
dosages of fern about 1.0 ug to about 1 ,000 tig of peptide pursuant to a boosting regimen 
over days, weeks or even moMfe, depending on the meipient's response and as necessitated 
by subsequent monitoring of CTl^naediated activity within the bloodso^atn. Of course, 
such dosages are to be considered only a genera! guide and, in a given situation, may greatly 
exceed such suggested dosage mgimens where the clinician believes that the recipient^ 
condition warrants mom a aggressive administradon sebedule. Needless to say, the efficacy 
of adminlstetog additional dosses, ami of increasing or deemasmg the intervaif may he re- 
evaluated on a conbmung basis, In view of the recipients imim^noeompetence (tor example, 
tlie level of C:TL activity with mspeer to tumor-associated or tumor-speclfte antigens); 

For such purposes^ the Immunogenic compositions according to the pmsent 
invention may be used against a disease condition siteh as cancer by administration to an 
individual by a variety of routes. The composition may be adminkstered parenteral jy or 
omily, and. If parenteral^ either systemieaUy or topically. Parenteral routes include 

tmnsderrnal, or buccal mutes. One or more such routes may be employed. Parenteral 
adniinisiradon can be. for example, by bolus injection or by gradual perfusion over time. 

OeneraOy, vaccines are prepared as iurectables, in the form of aqueous so had on $ or 
suspension s . Vacei nes in an oil base are also well known such as tor Inhaling. Solid forms 
which are dissolved or suspended prior to use may also be formula ted. Pharmaceutical 
carriers, diluents and exeiplents are generally added that are compatihle with the active 
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ingredient* and acceptable for pharmaceutical use. Examples of « earners include, hut 
are not limited to, water, valine solutions, dextrose, or glycerol, Combinations of earners 
may also be used* These compositions may be sterilised by convenbooaL well known 
stents sterile tllmnioo> The res&Jtmg solutions may ho paekaged 

tor ose as is, or the aqueous solutions may be iyophu^ed, the lyophillzed preparation being 
combined with sterile water belbre admndstmtion. Vaccine compositions may ftmhor 
incorpomte additional sub^tance^ to stabiifee pli or to function as adjuvants, wetting 
agonic or emulsi%mg agents, which can serve to improve the effecdvene^s of the vaccine. 

The concentration of the CTL stimulatory peptides of the Invention m 
pba-rniaceuOea! torrnoJations am subject to wide narration, including anywhere from less 
mm -QA)i%. by weight: to as much as 50% or more. Factors such as volume and viscosity of 
the resulting composition must also be considered. The solvents, or diluents, used for saeh 
compositions; include water, possibly PBS (phosphate to&red salinei); or saline itself, or 
other possible carders or exe^pients. 

The immonogens of the present invention may also Be contained in artificially 
created structures such as liposomes; ISCOMS, slo w releasing particles r and other vehicles 
which increase the imrnuoogenicity and/or half life of the peptides or polypeptides in 
semm. liposomes include emulsions, foams, rmeelles, insoluble monolayers, liquid 
crystals, phospholipid dispersions, lamellar layers and the like. Liposomes for use in the 
invention am Ported ftom standard v esicle dorm lipids which generally include neutral 
and negatively charged pliosprmilpids and a .steroL saeh as eholesteroh The selection of 
lipids is generally determined by eonsiderahons such as liposome size and stability in the 
blood, A variety of methods am available for preparing liposomes as reviewed, for example, 
by fColigarn J. E. et ah Currem Protocols in Protein Science, 1999, John Wiley & Sons, 
Inc. New YodOand see also U.S. fart. No s. 4,235 j7lr%50L7£S, 4 > B37i)2B, and 5,019369. 

Uposonies contamiog the peptides or polypeptides of the invention can be directed 
to the site of lymphoid cells where the liposomes then deliver the selected ioumntogens 
directly to antigen presendog ceils. Targeting can he achieved by incorporating additional 
molecules such as proteins or polysaccharides into the outer membranes of said structures, 
thus insulting in the delivery of the structures to pardcnlar ai eas of the body, or to particular 
cells within a given organ or tissue. Snch targeting molecules may a molecule that binds to 
receptor on antigen presenting cells. For example an antibody that binds to CO80 could he 
used to direct liposomes to denclri tie cells. 
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.The xmmmm&mw of the present Invention may also be admimsterecl as solid 
eomposidomv Com ? eiit|onai nontoxic mU4 cameis including pharmaceubca! grades- of 
mam^£ol v lactone, s circle ovagnesiumv cellulose, glucose, sucrose, sodium saccharin, and the 
life, .Such solid compositions will often be ^dqiihi^t^ed orally, whereby a plmroiaoeuticony 
acceptable nontoxic composition is formed by meoi^orating the peptides and polypeptides 
of the indention wlih any of tlie earners listed above. Generally, soeh compositions will 
contain liMJS^b active ingredient., and more pycterably 25-75% acti ve Ingredient, 

Aerosol administration is also an aHcrnatiyc, requiring only that the imm.unogens be 
properly dispersed within the aerosol prea^ell ant Typical percentages of the. peptides or 
pdlvpeptides of the ttweniion are O,CH%^20# by weight, pmferabiy 1% 10%cThe irse of a 
surfaeiant to propedy disperse the immunogen may be required, Representative surfactants 
incl ude f he esters or partial esters of fairy acid^ contai ning .fern 6 to 22 carbon atoms, such 
as eaproic,. oeiaoole, lauHe, pa u mbo* s tearic, linoieie, finoleuie, oiesterie and oleic acids 
with an aliphatic polyhydde aieoliol or its cyclic anhydride. Mixed esters, such as mixed or 
natural glyceiides may be empIoyedsThe mtimimt may- c&®&ksfa 0.1-20% by weight of 
the composition, pmterabiy 0,25- 5%< Typical propeilants for such administration may 
include esters and similar chemicals but are by no means limited to these. A carrier, such as 
feci thin for intranasal delivery, may also be included. 

The peptides and polypeptides of the invention may also be delivered with an 
adjuvant. Adjuvants include, but are not limited to conipieie or incomplete I reuncfs 
adjuvant Montanide ISA-5L Lymphocyte Aobvaiion Gene -3 (LAG43, aluminom 
pbo^phate, -.aikmiisvum •hydim;ide,.-aknri. > . :iw& saponin. Adjuvant effects can also be obtained 
by injecting a variety of cytokines along with the immunogens of the invention. These 
cytokines include, but are not Mm 1 JUL- 1% and GM -CSF. 

The peptides and polypeptides of the invention can also be added to professional 
antigen presenting cells such as deodrfiie cells that have been prepared ex vivo; For 
example, the dendn tic cells cou Id. :be prepared fxotn C^ : D34 : posit iye stem cells from the bone 
marrows or they could be pt^pamd from CD 14 positive monocytes obtained from the 
periphera! blood. The dendritic cells are generated ex vivo using cytokines such as GM 
CSR 1L-3, IL--4 V I N i s and SCR The cultured DC are then poised wi th peptides at various 
concentrations using standard methods that are well known in the art. The peptide- pulled 
dendritic cells can then be ;ad:mW:atereci either intra veneouslv, subcutaneous] y, or 
intradermally^ and the immunization may also include cytokines such as ik~2 or 



The present, invention U also diiccied to .a vaccine in which an immiiMgen of the 
present invention i$ delivered or administered in the: form of a polynucleotide encoding the 
a polypeptide or active frag men t ■ -as disclosed herein, whereby the peptide or polypeptide or 
.active fragment is produced in vivo. The polynueieotide may be included in a suitable 
expression vector and combined with a pharmaeeubealiy acceptable earner. For example, 
the peptides or polypeptides eonld be exposed m piasmid DNA and nonrepiieative viral 
vectors such as vaccinia, n-wlpox. Veoeraeian equine encephalitis virus, adenovirus, or 
other RNA or DN A viruses. These examples are meant to he illustrative only and should not 
be viewed as self-limiting A wide variety of other vectors are av^rUiHle : and are apparent to 
those skilled an the art from the description pwji ferem. in this approach, a portion of the 
nucleotide sequence of the viral vector rs euginee^d tx> express the peptides or polypeptides 
of the invention. Vaccinia vectors and methods useful in immunisation protocols are 
described in U.S. Pat, No- 4,722,848. the disclosure of which is incorporated herein by 
mfereuee in its mm rety . 

also accompany trie ioiniiuiogens of the present invention . ) hns : tor purposes of treating 
tumors, compositions containing the irnmunogens disclosed hernia may, in addition, contain 
other antitumor pharmaceutical The use of such compositions with multiple active 
rng re clients Is left to the discretion .of the clinician* 

In addition, the uixmanogens of the present invention can be used to sthnuiate the 
production of antibodies Tor use in passi ve 1mm uno therapy, for use as diagnostic reagents, 
and for use as reagents in other processes such as affinity ehromatography. 

The present invention also relates to antibodies that react with immunogens. such as 
a polypeptide comprising one or mona of the epitoplc peptides of SEQ ID NO: ! to 354 as 
disclosed hei^in. Active fragments of such antibodies are abe specificady con tem pi a ted < 
Such antibodies, and active tragmentis of such antibodies, for example, and Fab structure, 
may react wide including where it is highly selective or specific for, an Immunogenie 
* true tore compn sing 2 . 3 , 4 or room of the epitope peptides of the invention > 

With the advent of methods of molecular biology and recombinant technology, it is 
now possible to produce antibody molecules by recombinant means and thereby gen ei ate 
gene sequences that code for specific amino acid sequences fennd in the polypeptide 
structure of the antibodies. Such antibodies can be pr<.Hluoe<l by either cloning the gene 
sequences encoding the polypeptide chains of said antibodies or by direct symhesis of said 
polypeptide chains, with in vitro assembly of the synthesized chains to form active 
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teiramerle (HaLs) structures with affinity for specific epitopes and antigenic detenriinahts> 
This has penrxitted the ready production of antibodies having sequences characteristic of 
xieutmhxmg antibodies rxom different species arid : :sour ees. 

Regardless of the source of the antibodies, or how they are fecombmaotly 
constructed, or how they are synthesized, in vitro pr In .-vlvp s using transgenic animals, such 
m cows, goats and sheep, using large ceil cultures of laboratory or commercial sixe* in 
biomaeiors or by direct chemical synthesis employing rso living organisms at any mage of 
the process v all antibodies have a similar overall 3 dimensional structure * This structure is 
often .given as H&L* and refers to the fact that antibodies commonly comprise 2 light (Id 
amino acid chains ami 2 heavy (H) amino acid chains. Both chains have regions capable of 
inictmlnig with a . ^feet^ral ry cdrn^iemetiWry anttgemc . tat^; The regions interacting wit 
the target are referred, to as "va dab le" or "V" regions and are characterized by difiereBees in 
amitio acid sequence from antibodies of dtfereM Im&gemc specificity. 

The variable ^gi ens of either B or L chains contains the amino acid sequences 
capable of specifically binding to antigenic taigets. Within these sequences are -smaller 
&egiss«:ce&: dt*bb£d ^Miypervariable'" because of their extreme variability bet ween and bodies 
of dilfeiog specificity. Such hyper variable regions am also referred to as "complementarity 
. regmm* or "CUR* mglom. These CDR regions account for the basic 
specificity of the antibody tor a panic ular antigenic determinant: structure. 

The CORs represent non- contiguous stretches of amino acids within the variable 
regions but, regaidless of species, the positional locations of these critical amino acid 
sequences within the van able heavy and light chain regions have been found to have similar 
locations within the amino acid sequences of the variable chains. The variable 'heavy and 
light chains of ail antibodies each have 3 CDR regions, each non-eonhguous with the others 
(termed Li, I2L 13, HI. 8:2, IO) tor the respective light CD and heavy <H) chains. The 
accepted CDR regions have been desenbed in the text and figures of Kabat et ah 0, BioL 
Chem. 252:6609- 6616 (1972)). 

In all marnmalian species, antibody polypeptides contain constant (re., highly 
conserved} and variable regions, and, within the fatten them are the "GDRs and the so-caOcd 
' s l^iewofl£ regions" made up of amino acid sequences within the variable region of the 
heavy or light chain but outside the CDRs, 

The antibodies disclosed according to the invention may also he wholly synthetic, 
wherein the polypeptide chains of the antibodies are synthesized and, possibly, optimized 
for bhiding to the polypeptides disclosed herein as being receptors. Such antibodies may be 
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mmmc or humanized antibodies and may be fully tetmnverio m . s^c&u&i or may be 
dfenerie and comprise only a single beavy and a single light chain. Such antibodies may also 
include fragments, such as Fab « F(ab>y figments* capable of reaedug with and binding 
to any of the polypeptides disclosed herein as being reeeptors. 

A further embodiment of the present invention- .relate;^ to a method for ixu^ixmng a 
CTL response in a subject comprising admlnlstenng to subjects that express HLA-AI 
antigens an effective (Le,. CTL -stimidatmg amotmt) of an ionnuubgen of the invention that 
does not comprise die entire proiem expressing the epitopie peptides disclosed herein (be., 
ot^e that composes less than the entire .protein where the protein Is a naturally occurring 
polypeptide! bran amount sufficient to indiice a CTL response to tumor cells expressing at 
least HLA A t ofHbVA2 ? as the ease may be, thereby eliciting a celmhar response against 
said tumor ceils. 

A sdl! further embodiment of the present iB^eft to mte to a method for inducing 
a CTL response In a subject, wherein the tonmnogeu is In the form of a polynucleotide. In 
one noir-II^Miig : example, the method comprises actetektertng to subjects that express 
BLA-A1 at least one CTL epitope, wherein said epitope or epitopes are selected from a 
group composing the peptides disclosed according to the In vend om and are coded witftin. a 
polynnck^oude sequence that dees nor comprise the entire protein coding region, m an 
amount sutfkaeni to induce a CTL response to tumor cells expressing HLA - A 1 or HLA-AZ. 

While the below examples are provided to illustrate the invention. H fe to be 
understood that these methods and examples in no way bunt the inventton to the 
embodiments described herein and thai other embodiments and uses will no doubt suggest 
d-iemseives to those skilied in b^e art. All publication^ patents, and patent applications cited 
|e# w»fmc^ by referenee. <rs are the references cited therein. It is also to 
be understood that throughout this disclosure whesre the singular is used, the plural may be 
Inferred and vice versa and use of either is not to he considered bmi bng, 

B^&srsple X 

Celt L in es 

For BLA-Ai and HLA- Al l studies, AROOV5? v a BLA- Al/1 1 positive ovarian cell 
fine., was established by enl taring tumor ceils from an ascitic fluid from an ovarian patient. 

For SILA A2 studies, OYCAEm a IfLA~A2 positive ovarian carcinoma cell line, 
was established by cul taring tumor cells from an ascitic fluid from an ovarian patient. 
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SKOV3-A2, a BLA-A2 stably expressing dvanaa c^inoma cell line, was 
eKtaMished by eulturmg tumor cells from an ascitic fluid torn an ovarian patient and 
tmnsduced with BI.A-A2 gene. 

Imhiu adafft-mty Ptiriflcation 

AROOV5? cells were grown in 10~eharnber Nunc cell f.&ci&tm^^ Pittsburgh, 
l>uA Tte cells were harvested by »nt with 0.45% trypsin and 032 « HOT A, 
washed two dmes ha p;hoNphrj.te-4TeiiTered valine solution (p.H 7.4T and stored as cell pell eta 
at -SO** C. Allqnots of 6- 8 X 10*° cells were solubillzcd at X 10* ceils/to! tn 20 mM 

I* #I B.(L m mM NaCI. 1% CHAFC I8;5 [v&ted iodoacetamide, 5 >ig/ml aprotomn, 1 0 
Mg/rnl leapepbru 10 pg/ml pepsiatin A, 5 mM EOT ; A, 0Jf sodium a^ide, and J 7.4 |:tg/ml 
pisenyto^h^ylf^iyi fluoride for 1 K This and all ^ubse^nent steps were performed with 
ice-cold sol a dona and at 4* G lle rysates were then eenrdfuged at ICM),0CK) X g, the peHets 
discarded, and the sinisernatanis passed ihieugh a 0/22 gni fllter, Fhe superuatanta were then 
passed over a sedes of columns with the first eomaining Sep hatose, and die second 
cmnmnmg the HLA-A1 specmc monoclonal amibody, GAP-AU bound to a protein A- 
Sepharose matrix, The second column was then «quentia0y washed with 20 column 
volumes of 20 mM Ids. pft&Q, 1 50 mM MaCL 20 column volumes of 20 MM Tris, pH 8X% 
I..0 M MMi and 20 eolamn volumes of 20 mM Ife pH 8.0. 1 he pepddes were elated from 
the column with 5 column volume* of 10% ace tic acid. The isolated HLA-Ai molecules 
were then boded for 5 mte. to ftnther dbsoerate any bound peptide fern the heavy chains. 
The p®ptkte$ : were then separated from the co punfying claas I heavy chain and 
microglobulin by eeutrif'ugatiou on a Ijldatree-CTL memhmne with a nominal molecular 
weight cut off of 5,000 Daltotvs (MiUipore, Bedford, Massd. 

For a separate study, OVCA.Ro or SKOV3 cells wei^ suceeasfully prepared using 
the same procedure as just described except tlist molecules were prepaid using 

!:II,,A A 2 specific antibodies. 

Pe ptide Practi on a tio n 

The peptide extracts were feenonated by RPd IPLO (Reversed Phase High 
PertbTOiance Liquid Cinematography) using an Applied Biosystems (ABi) model 1.40B 



.system, . The- extracts were concentrated fey vacuum ee ntnfn gat leav from about 20 ml down to 
250 :'jaJ. and infected uno either a Brown lee (Norwalk, Conn) Chs Aquapore column (2, 1 mm 
X 3: cm:; 300 A; 7 pin) or a fiiggins (Mountain View, Calif.) C 1 S B aisi! eolumu C2. 1 mm X 
4 cm; 300 A; 5 pro). The peptides were e luted by first using a gradient of 
•acetonhi1!e/<)vQS5^> TFA ttrifluoto&eette acid) in QA% TPA/water* with the concentration 
of aeetomtrile increasing fe>m 0 -9^ ((> 5 minutes), §:<$&%: (5 -55 minutes), aud 36-60^ (55 
62 mimjte^). A second dimension fractionation of .combined tractions 1.7 and 18 from the 
first dimension {TFA} fraction wm' t&cpmpiif*h&d using the game gradient but with the 
substitution of BFBA (heptatluorobetysie acid) for TFA> The- flow rate was; 200 fll/min, and 
tractions were collected at 1 miri (Brownlee column) or 40 second (Bigg his column) 
intervals. A hihxi dimension of HP-HPLC was achieved using an Eldex (Napa* QaliC) 
MicmPro Pump, a homemade Q m mierocapillary column, and an ABI model 785A 0¥ 
abs;orbanee detector. The column was pmpared by packing a 2? cm bed of 10 pm Cha 
parhck-^ m. a section of 2S5 Urn o,d./75 Ltm Ld. fused silica (Folyrxiioro lieohnoldgieSs 
Phoenix, Arhz:}, Peptides in combined fj actions 26 and 27 of the second dimension n action 
were loaded onto this column and elated with a gradient -of aeetomtrile/0.67% triethylarnme 
acetate/water In p.A'%- 'trleihyl&.mm& acetate/water, with the concentration of aeetonjiri|e 
increasing from 0-60% In 40 m mutes. The flow rate was about 300 nl/mln. and tractions 
were collected into 25 ul of water every 30 s> in all BP l !PIw3 experiments, peptides were 
deteeted by monitoring UV absorbance at 214 m 

Kx$mg?Se 4 

Mass Spec trome trie Analysis 

The second dimension HPLC fraction was analysed using an affluent splitter on the 
mieroeapiliary HPLC eolinain. In this experiment, the column (360 ji.ro o,d. X 100 poyhd, 
with a 25 em C:§ bed) was butt connected with a zero dead volume tee (Valeo, Bonstqu, 
Tex.) to two pieces of fused silica of drhterent lengths (25 urn and 40 prn i xLr Peptides 
were eiuted with a 34 mm gradient of 0-60% acetomtrlie. The 25 pm capillary deposited 
one-fifth of the HPIJ2 effluent into the wells of a microti tor plate for use uvCTL epitope 
reepiistitution assays, whereas the remaining four-fifths of the effluent was directed into the 
mass spectrometer, Ions were formed by electros pray ionization, and mass spectra were 
1%c0.rd.ed- by §e:aptiingl^efween -.n>ass: to charge- ratios (m/z) 300 and 1400 every 13 seconds. 
Peptide sequences we.i-e determined by CAD (collision-activated dissociation) tandem mass 



spectrometry as described in the Hteratore (Hunl, R e( aU Proe. H&0> Acad, Sei U.SA* 
^3:6233-6237, (1986)). 

Homology searches of identified, peptide sequences 

Proteins: containing peptides cones ponding to the masses identified by MS were 
anal vxed with the ^eaieh algorithm, SEQOEST. Searches were aisD carried out on the 
Got i Ban k n o n - re dund aet s eq u e.ae e da i a b ase { h n o, : yv ;\v >v . n e h i . n j rn . e j rc ; g o \ ; / f a si re z/ * a s sv el I 
as oh our own unique database of 2943 specific sequences eouip Bed from OeuBa.uk and 
EST data-base eiiCri.es, Upon experimental confirmation of the peptide sequence, a 
tBLASTn search of the OenBaok non-red andaut database was pejibrmed: to identify my 
genes containing the DMA sequence encoding the peptide. 

Peptide Synthesis 

Peptides were syntibesi^ed using a CHison (Madison. Wis.) AMS 422 muhiple 
peptide synthesiser Quantities of 10 pMoi were synthesized using conventional FMOC 
amino acids, tesins, and chemical techniques. Fepndes were purffied by losing a 

4,6 mm K t 0C>: mm ■ P0R0§ : - (Per sepcive : Bl o&y ste:m& v Cambridge, Mass>) cohuttn and a 10 
muu 0-60% aoeioni in ! e in 0 . 1 % XF A gradient . 

Generation of monocyte -de rived DC and peptide loading 

PBMC were purified from MLA-A2*' normal donor blood using lymphocyte 
separation media iCappei XCN Biomedical, Aurora, OB). PBMC} (53 X 10'*) were added to 
individual wells of a 24- well cluster plate (Costar. Corning, NY) in 1 .0 ml of semm-tree 
AIM~V' niedium (life Technologies} and allowed to adhere for 60 mm at 37°0. No**- 
adherent ceils we re re mo ved and saved as a source of effector T cells. Adherent PBMC" 
X 10^/well) were then pulsed With 50 mg/rni synthetic peptides in serdm-free AIM- 
V litedionr eon taiuiog 1.5 ntgAni |5/> mierog lobnlin (CMhioehem-N^ San 
Diego. €A )' and Incubated iw l h at 37°C. Unbound peptides were aspirated and the ■wells 
wasned with media. 



Monocyte -derived DC were generated as follows. FBMC (5.3 X 10 7 ) were allowed 
to adhere -in X-75 flasks (Combg) in H) mi of mm m free AIM - V medium tor 60 mm at 
S7'C Non-Mk« Ms were collected as a source of effector T cells and pooled with 
the previous collection above. Adherent monocytes in flasks were then exposed to 
recombinant human granulocyte macrophage colony stimulating factor (GM-CSF. 25 ng/ml; 
Feprot^ch) and r^eeBibmaBt 'hummk IL--4 (100 ng/mk Peprotech) In 10 mi of A1M- V 
medium cbMmi>ing 10% heat in activated FBS. DC obtained by this method [immature 
DC (IDC}J aw characterised by expws^oo of low levels of OD83, C.O80, CDB6. and HL& 
class I and class II molecules (data riot slmwTt}< 

Mature DC (mDC) were obtained by exposing day 5 DC cuitnres to lecombinaot 
soluble CO40 hgand (sCD40I.; Pepmteoli): at 13 mg/ml for 24 h m the presence of 25 
ng/ml OM CSF and are eharaeted^ed by expression of high levels of ODSfL 0086; and 
OLA class 1 arid class I! nioiecules. mDC were harvested, washed, poised with 5 mg/ml 
peptide M semnidfee A1M-Y medium and irradiated (SOCK) rad) prior to use as sttmidators. 

Generation of p ep tide - specif e CTL 

The r^rotocoj : used &sm1& t modMcation ol the method de^enfeed try Plefoanski et 
ah i bur, j Immunol. 25:1783, ( £9<B)>, CXI to peptide were generated by %±4 cycle* of 
stimulation with peptide -loaded APEX For the first round of sumulatioo (day 0), ¥ ee O s or 
non adherent PBMC from above (23 X 1 0 */m! or 43 X 10 6 per well) were added m bulk 
(C.D4-; COS", NKL etc) to aribemt* FBMC-doaded perrbdes m medium. (SO 

mg/m!), p^nilerogfobuim (L5 mg/ml) (C&l^ recombinant buman 

IL-7 0 ng/ml) (Beprotech) and keyhole hmpet bemoeyamn (5 mg/mij (Sigma, St Louis, 
MO). Cultures were re~stimalated with iDC every 7 days, poised with varying amoun ts of 
peptide l^eeond round 25 mg/ml third round 10 mg/ml) and hmd:auxi (5000 rtxd) on day 
8. At eaeh re. stimulation, the T eells were tran slewed to new plates hy first aspirating 70% 
of spent media in wells and then transfcdng the pooled contents to a new plate. Irtesh IL -7 
was added at each re- stimulation. The mspondenstirntdator f F e^lbDC) mho was set at 20 
for each stimulation. Recornbmam human J.L-2 (10 Ufetl) was added on day 5 after each 
m-sdmmation. 

Fiior to 5j Cr-re)ease assay, the T cells were harvested and CPS"-' X cells were 
purified by positive selection a^og CD-8*' micro heads immurtomagnetie cell, separation. 
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with MACS felt (MJltenyi Biotee, A^b^m, OA): If a &>u : *th fotn>d of stimulation was 
i^ce^^^.f^yowlag CTL analysis, the CTL were puis ed as before, except with 5^10 mg/mi 
■oil peptide, 

l^xarraple 9 

Oeneration of allospectf *c CTL 

I1L A- A 2-a!3os pecifie CTL were obtained m a mixed lymphocyte reaction by 
re pea to & ^dm at ati on of fIL.A - A3 FB MC (res ponders) wi th Irradiated. Ill .A - A 2* 
stirni.il aior PBMC at a ratio of 10:1 m the presence of 1(3 fcj/ml IL*2- Slim uladon was 
repeated weekly with PBMC from diff^mut HLA A2 ' donors so a* to minimise alloresponse 
to 3iohrBLA-A2 antigeiis, T ceils were assessed for lysis cm several BLA-AS* targets 
melsdmg tumor cell EBV-B cells and HLA -A3* targets every week after the third ronnd of 
Mirnulaiion. 

E^pte 10 

CTL expansion 

Expansion of large numbers of peptide-- speeific or HLA- A2 -a0ospeciilc CTL was 
achieved by cuitarmg 53 X \(f±l3 :,K H) 5 T ceib around day 6 or 7 post peptide- or 
alnxsuoi toa uoo ro the presence of 23-3.0 X W irradiated ( 5 000 -r ad) allogeneic normal 
dooor PBMC coated with and-COJ antibody at 10 ng/ml (BO PImrMmgen, San Biego, 
C A) and 25 U/ml of recombinant human II. 2 tPeprotech) in a final volume of 30 ml 
EFM J medium, M odi a ermoges with addition (SO U /ml) wore effected on days; 5 ami 
S. Cells were harvested for cytotoxicity assays: on- days 10^12 and ri^timulated or frozen for 

5 ^Cr- release cytotoxicity assay 

The standard 4 Ii Cr release assay was perforrned. in V- bottomed 

mieroplates. Target cells in suspension { T2, ,CiR-« A2, B LCL and K 562) were labeled with 
100 IS Mar 'Or04 (MEN Life Science, Boston. M Af per 1 3 K 10 6 cells either o^emiigM 
{- 6M.B -h) m 5. ml RPMl 1640 media containing 2±5% FBS or for 60*90 mm at S?°C 
directly with the cell pellet in the ease of adliemnt cells (tumor cell lines and control Hoes). 
Labeling was teroainated by washing the targets with cold media con tain hig 5% FBS for a 
total of three washes. Target cells were ^suspended at a concentration of 2-3 • .X jOVmh 



m 

About 2-3 X 10- tamers in 100 ml were delivered tp each well containing CTL (electors) 
seeded at different B:T ratios* Spontaneous release wells contained target s in media alone, 
while maximal release wells eontamed target in 2% MP-40 detergent flgepal €A~€3Q; 
Sigma). HL A restriction of CTI>me<ibited Mlling was aehie^ed by p^ioeubMion of targets 
with HLA specific antibodies prim to incubation with C'ITU 

The plate was gently spun for min and incubated at 3? : *C for 4 h. For 

harves ting ass ay places , .100 nil of s o peru a tarn's from the wells was transf erred to eon utmg 
tabes (USA Scientific) and g counts were determined m a g counter (1CN Mleromedie 
Systems, Hnntsvllje, AL)« Cytolytic activity of T cells was expressed m percent spec & 
lysis as follows; specific lysis ™ {[experimental release (cp.m.) •+* spontaneous release 
(c^anOMmaxhnal release (c.p,m.) d: spontaneous release (cuxrm)] } . 

Example 12 

Gmvpe m ve inhibition as say 

Feptide^tiniulated CTL were reacted witi> 5 j Or labeled Ov2 ixmmr cells (B:T ratio 
M 4.0) In the presence of excess of cold targets m a 4 h €a -release assay, Cold targets were 
either empty T2 cells, 'O ceils pulsed with I mg/m] relevant peptide (used te stimulate 
CTL) or irrelevant (conboi) peptides CBBR-2/oeu 369±37? or MABT l27±Mh or JFH-y 
pre treated tumor cells (SI£OV3.A2 aiid OVOAR 3) with the cold target in o -Mid excess 

to wiiieb they are sensitized to, and in) GTL compete for similar epitopes presented on 
0v2 as were found in SK0Y3. A2 arrrj , OVC AR3 cell lines by MS. 
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Table 2. De^ri^u.osv ol- .FrateK<ni^ /£»arexti: Seq^esics ft&ftd&c&iot* and F^ ent SwiasProt 
Me^fedt^ Hmnber for peptic ? to 354. 
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BCL4 co^pt^or lofig isoform^ 
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K E BD G KSI. V 


Hera stock protein MSP 90 bcr& (MSP 84} 


P0823S 


- 3 


SI -A BG L.R TV 


2'-57>Iiso&derryl&te awMhei&se 3 

^ .. .. .. 


Q2MJ 14 
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P62 1 9 1 


.5 


YLASORSV 


26S peoeaaccoe non-ATFa^ remdmorv a a burnt 

7 


Be 1665 


6 






P62249 


7 


KL1EV.DDERKL 


4f>S n^son-K'l r-ot b< ScMPh< =b or&e n 
NF33) 


Bf>27S3 


8 


R LPEGN ALL 


40S dbosomal prouHn S9 


P 4678 1 


■9 


" t Lyeavrbv 




; e,;.OOo 


1.0 


SUKQIPR1 


60S tibosomai protein LH1 .(OS A 19) 


r*0.-i.> } c)0 


11 




A Mmixe ancte protein 1 0, mitochondrial 


D43572 


12 




Activated T-cgU mar$$r C0 109 




13 


LSDFLKANV 


Activir* receptor tvpe 2 A precursor (EC 
2-X11.30) ^ 


P2 10a 


14 


DLCFEKVNV 


ADAM 19 pvat&m 


QSTBIJ7 


US 


K! HDiN \QL 


A?- ! complex auburnr. belaol 


Ql 0567 


16 


IDAlRiFVL 


'Lung alpba/beta .hydrolase, protein .1 


Cr>f>SB0 


1 i fASKGx Ki \ 


Alpha aerioiii -3 


Q0B043 


18 


! K1V KRPSL.QFL 


Ankyno repeat and SOCS box p rote hi 17 


Q8WXJ9 


IIIIIZ 


[tijvtvsaakt 


Ami -colorectal carcinoma heavy chaba 




20 


FLAEHPNVTJL 


". APOBEC1 eon:-pkeocne:aion factor 
f-Yobable PNA dCx>dU-edmae em-va ;ie 
AP0BHO3D 


O AO- 1- 
Q96AK3 


22; 


NLVQDSBDI . 


" ApobpoproteiroIA precursor C>\poHpoprotein L 
JV- 


Q9BFW4 







Apopto,K,mm^U»* of p« protein 1 


Q95BQ4 


24 


VLAARNPAKV 


Nucieopori«3 188kDa uaachm) 


Q5SRB5 


m 


.RYBXiNLI-KL 


¥ Protein anadne-1 homolog ( ARM) 


Q9Y4X5 


26 


TEADVBYBV 


Setl/Ash2 in-one oieiirybraa^^e complex 




27 


SYVLKKAQV 


Ubmumn c ar boxy b tern mad hydrolase 20 <JBC 
3,1.2.15) 


Q9Y2K6 




TV! 1,R! .GDI: I, 


Bel Elated killer 




29 


Qill.OEFLK: 


Cell growth inhibitor pmiem 39 


02rn?;> 


30 


^ DHCirNLBV 







31 
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pmljferaiio^ 1 protein.) 


■Ql 4137 




LQRRKPTGAF 


ERAS .1 elated fexiiweUolar .ntairlx pr<>t<?lo 2 
precursor 


Q5SZKB 






Heat shock protein HSP 90-bata (HSP 84) (HSP 

m 


; po<i-ja^ 


262 


K ES A B V BS BK 


Smxmm mnimn HY-SAR-41 (NY4AR-4I) 


Q5T9S5 


263 


RViPTPFTO 


■""Tr — "•„— — — ~ — t ; — ~ t — -a~: 

U3 small wter. KN Associated pnmm 1 4 
honiolos A 




264 




.JOHH^i^M 


0952:39 





..ihi^k^h-l 


,,^?H^?!d^E?:^£^?^ 






,^^^* x ±*h 


^>2;22ld^^^^ 




267 


■S> VNlF HAL 


lammin- l>itidm^ protein j C NBM/ 1 C H D4) 
A*) 




im 


SLADLCMDB¥ 


40S rlbosornal protei n S3a 


P6I247 


269 


YLLDLHSYL 


I B B 4 protein 


Of 4670 




i y <> i fx t .. 






271 


RLWEEAVKA 


3nc f inger protem 161 (Pnta ii ve mmscn pitan 
frtcrarDBli 


D14! 19 


272 


Si.K1L.MLR 


^ Slit ho.tno.iog 2 prose jo precursor (SHt- -2> 


D94S ! 3 


273 


BiKKKVKL. 


^ FYN-b hiding protein rFYN-T-blndoig protern.} 


Q.15M7 


274 


VHKEMBMV 


jurrjorui/ARlD doirae n co?unianig protein I.C 


F41229 


275 


RVA.DRLYGV 


^ Sorting ne.o:c--t 


— — 

Q9S219 


>.<£ 


TLX>ENHJ > S! 


S-v--.it a-Ocv -v. ,^ssOv-.oe : p> _m y J;^^ 


Q9P0WS 


•">•:" 




No.n PE>B dorn^.o-, co vannng ocu t ntei-bi >Khng 
,.HHMMI 


y J ,.>.iy.' vJ 


278 


DVAVEAiRl. 


CoBesrn subunii S A^l {Stromal antigen 1> 


Q8WVM7 


279 


SINPKRAKX. 


^ Suppre^or of hnn y wmg hornoiog 2 (5OT.II.n 


Q86YB2 


>m 


SLFATBQB 


Synaptogyrho3 


043761 


281 


A! Vf: i S" QHY 




C> ^ 49G 


282 


SNFGM Ki 


l'RA@ protein 




283 


FLLDKKIGV 


T- complex protein 1 subnnit bera {TCP-.I -beta ) 


F7B371 


284 


RSLAASNPI.L 


Telomere -b»K >np P ore , LST x 






BMBS BI G HQ 


" .nno? ear. v -L ./: ; a.- H, p; iet < -x 
protein TBM6) 


Q96PB0 


>S6 


LDFQBEBBY 


Ras G lPaseaareivanng iike protein IQGAP2 


Q. 13576 


287 


ILYELQVEL 


TMC4 protein 


Q7Z5M3 


288 


TNIEDGYFBT 


'Toiblike reeeptor preciir^or 


Q9NR97 


282 


lAAKILSYS 


DNA k)pr> 1 s o^ ne: rase b rnitcx:b:ondria! nreeersor 


Q969P6 




LYGRHfNYL 







WO 1 50077 I>CT/IjS^>?/^72055> 

47 



291 


KLFNRYPAX. 


Fiastm-3 (T-pla^isi) 




292 


YLDBiVKHV 


To activated MET oncogene 


Q5SWY0 


- : - 

293 


RTHMLSSL 


Transcript V 5 


■ „ - - . . ... . 

Q0BXFO 


294 


LNVDTPFFL 


Tranxdncer of regulated CREB profein 3 


Q6i.HJ\ ? 


295 


li.YEt.K VEi 


Trsnsn chaonel Hi e protein 4 




296 


WFFHVFW 


; uh;j;;n rno ■ ompl ; j> penned pn>n . ; 


Q5T9Y2 


297 


KELAELRESTS 


TuMor necrosis f actor Hgahd simerfamii^ 
member 6 


P4B023 


298 


LT D i< EGW I L- 








VVTYKNEN1 


Nemo receptor DCC precursor 


F43I46 


300 


mxiKKiyEi. 


U.I smaH niKJear dbonuch-oprorcla A. 


F09OI3 


301 


iXJQESHBRV 


U6 sr-RNA-.issod^k-d Seedke protein LSmS 






AVI.* J. •.>X^ I 


vi.'iUiH on -pi Oi-v.ttt .vv^ji^e r^po. 






<\ .1 < aH.J.I !/ V.i\ 


V 5 P »x-f:l.i. V->Jtt v5S.<A. >• t "iv i Mix i t * x«.<*>C 




304 


YLYDLNHTL 


UN03 hoHriogBi (UKC-^B protein) 




Q9H1G4 


305 


*X.*..S.*;.> v x < .* > 




\ n ' r 4 v O 


306 


ALWERiEGV 


Gaspase recruit 
10 


Q9BWT7 


307 


iCEKKVEKV 


Heat « hock protein BSP 90-aIph& (HSP S6> 


P07900 


308 


KASQEGIFISKV 


■•" - ■" - 


Q5BBLM 


309 


.t\,iji..l.j v ...Vl.t.l .1 f.*>>. 






310 


L.EAEE A RKE 


Lammm giim^ i chain precursor M 


P1 1047 


31 1 


llgi<:;fcia 


Multidrug r^istance-aisvociatcd proiei.n S 


JWcl 


312 


MISFPGPLVTN 


^ ^ h ^ e i n | s < v :1k ^c*» v * s 

^i2L^;l\l : l™ll 


Q96AF7 


313 






FJQ6RPS 


.> * >r 


VI HFR" it- If -V 




r>Qfit vcvv 






I ■ a <. • in.te A i i? ^ < iep ; o no knt F ; x /*« ne ix c a sc I. J &. j A 


.y^ vK 


31? 


WMAFESIFDKI 


V'a-^enUn - criitc-f I>c1 1 a= ^r<o-vtb t':K - ;or receptor : 1 
precursor 


Pi 7948 


■x5-.J-.Vj' 




f-Yoto-onco^ene C-cr.k (P3B) (Adaoier molecule 
crk) 






S ; k4 P k k 1 k" O PP \ ' 


VDUPi preov = :-i (HForedoxi^ intet acting 
^C. . .\F. 5 . . .J. 


r/ .*f: k> : M > 


330 


KLL.^C-iV.kiSRKSL. 


Vimendn 




321 


R ILGAVAK V 


Vinculo * .Viaiav nculir^ 


P.IB206 


322 


SLSMVNHRL 


Imegrin alpha ^3 precursor (VL/o3 alpha chain) 


P26O06 


323 


SI Tl)KVO?:A 


My-{okl/lv y » p rEokJ or n:K<ed,Hne;i-e lc^kco>c:. 


Q59FF2 


j 334 


KMDDFDYWRTV 


R j boso-j ne biogv ne ^ prote i n B C > P ) 


QM137 j 


325 




NORG1 protein 




326 


BI.TYL.NVYi.. 


Fre-ruRNA spl icing Ftoror ATF^epende nt EN A 


Q92620 


327 


ALWDKLFNL 


Nesprnc 2 {Naeiear envelope spectrin repeat 
jprotein 2) 


'Q9r4G50 


328 


KiM'DQ'VQQA. 


Adenomatous polyposis coil 


F25054 | 



WO ?Am7ftSimil PC T/ti $'2$ii}7fi$ 72059 



:<29 


^ AG V 


Ubiquitin eonjugai ing e^yme 


P49459 


330 


KLDVGNAEV 


B cell i-ecepjos "^^ocu^ed pm^in BAP31 (CDM 
i 


P5572 


- ; -* 






A J. !.<JOO 




R f V V V '\N i "XT? V" 


.1 ^.>|X.">.c-v>..>i5.iV.-.t «A5r:*.- i.l iX. k; 




333 


•\ t \-i R < " K' H- ^ V V 

JVx J, »•.■.> i .t x.* x.f i. S. S. v 
















V , 


AM Binding protein 3 


G3 = 0B9 


336 


LLDRriATV 


— ~ * 

CycKn I 


— ... — — 

O 14094 


.337 


LUDDKGTlKt, 


CGI Division Control Protein 2 (COC2..I 


TO6493 


338 


RLYPWGVVEV 


Septixt 3 (NFDD5) 


Q 150 19 


339 


RLQEI N YN L 


ST AT I a^ha/bent 


P42224 






X i > 1 R Aj v.Ni->t.^,- A! v.N R t i.:-..X {^W.-xj • X » i>\ 






.1 t.;}:i.A..l.ly.f\ V 








... - t.., :>.• i, ^ i 5 .IV <• 




PI 4923 


'^4.3 




p n n r i i f t i <-- ■> \ r v 


..^2G2rA , 


344 




- • •• •-• • : : *•> R^ * «- 




345 


MLKDI3 KEY 


Meiaxioma-asNOckued antigen D2 (MAGI:M>2 
iniii<>erx) 




346 


TSYVKVLEH 




P4335B 


34? 




HI M \N Ri mohtastoixm-tikz proimn ? 


Q0S999 


348 


™ . . . A *3, -t - - - - - - - 1 - - -t - -'-V.'i 


J 


„Q0M1Z 


349 


AVDEDRKMYL 


..c»i-i(Qy.k2> 





350 


S LFE KGLK N V 


..£^«S^ESM.E?^i?l5 


Q9GKA! 




. NNNN^>AL 




A>L44^ 


352 


„ J^Cxict ^ ^ ' ^ 


-.1^.-5. S.-*. -L . . lOi'h . . ™i 5.! - 3. . 11 LeG: 1 2f i l l - LiillS-J;^^?- ic'i 5.1.: R±„G„ 


^ " — 




FLAOP£)TVNHLL 


„ ^^ n^d^^ 


,^M2 


3** 


I1.MEH1HKL. 

_ _ ™„™ 


60S xibosomal proiGn L!9 


J^40E| 
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J&T^f -("'< ;'HM'i ;> VU'i*\vj">r iOTH^ l^rsfVviftft'i 


Q6W2J9 


|{e:^f shore ^rot^jn i-l<s|> OH-K^ta j' H^P &4 S < 


P0B23B 








PC? 2 19 J 


•40S rl&e&on'isxl protein S16 


P5 1665 
P62249 


4 OS nfrKtJSomaJ protein S'> i l?f:sospbo:orote in f\4 :< 33a 






P467S1 


60S ribosotrtal protein i 10s (CS A-19 j 


P62906 


.A kinase slid xov pro te in \ 0 * vt\ i toc-honci r i ai orecu rsor 


0435/2 


Activated T-cel.l owker CD 109 




Aetivin receptor type 2 A precursor (EC 2.7.1 \ .3(3) 


P2703? 


ADAM 19 protein 




AP- 1 complex subunit beta - s 


Q 10567 


Lung alpha/beta hydrolase protein 1 


Q96SE0 


Alpha -aettiun-3 


QOS043 


An.kynn repeat and SCX.-S box protein 17 


QBWXi'9 


An tn-eoloreet al e are inot na heavy chain 


Q65ZQI 


APOBBCI coiyiplcrneinauon faetor 




Probable DN.A. dC xilJ edkmg es>xym$ APOBEC 3D 


Q96AK3 


Apr.a.ipe>proretn -L4- precursor (Apoiipoprotetn 1,4V } 


Q9BPW4 


Apoptos^ ^rbnalatrng of p53 ptv>ieixi 1 


C>>6KQ4 


NuclevJpotiu 1 BSkDa (araehin) 


Q5SRE5 


Protein ariadne-l bonaoiog (ARI-1) 


Q9Y4X5 


Set 1/A^1V2 lilstone trtetliyl fra us i erase corupkix sx:l:sun«r 
ASH2 


Q9CBC3 


Ubiquuia earhoxyi tennisiai hydrolase 20 


Q9Y2K6 


Bel -2 re! ated ov aria>a .k-.il ier 


Q9CL32 


Ceil growth iahibitmg protei n 39 




B I:s 3 -interacting domain death agora si (BID) 


P55957 


Bone morptx>gen«$ic prote'itn receptor type -2 precursor 


QI3873 


B.RCA1 associated RING domain 1 variant 


Q53FBO 


Breast cancer type 2 susceptibility protein 


P5.L587 


BRCA 1 /BRCA2-<:ontiani n.g c:<::«ruplex subunlr. 45 


■Q9N XR7 


Breast cancer 1 early onsef 


TP^RJX) ~ ~ 


Breast and ovarian cancer suseepiibibiy protein- 


Q7KYU6 


BTG2 protein (NGF4ixkicibi.e anti pioiifecafive protein: 
PC3> 


"P7S543 


Nuclear protein 5qNCA 


Q7LBC6 


Integrin alpha-3 precursor (Oaiactoprotein B3> 


P26?X>6 



Bepiuoeclhaar r.usvinouta - asscx Atx-d :imk-on 520 


04 3745 


Calpatn-,1 i (BC 3, -4. 22.-} 


Q9EMQ6 


Alpha ! eraeeie Kdatka in a^xockaed pre>ndn) (Alpha E- 
5 memo) 


. — j 


Neural cob aohexfor: moiocuk- varkaai 


Q59FY0 


Ribosooial L4 donmhraeontafninja; protem .1 


026021 


CEHP-F kinenxrhore protein (Conaxanere pro&iu F) 


P49434 


Perkeaarke ni&iedal i 


Q 15:15-4 


Cervical cancer suppressor gerse 5 


Q8faFXS 


Vacuolar protein eorung t 3 A 




Ohto raodon rat a hel k ase- 12 N A- hi adi ng protean 2 


0 14647 


Adiponnain (iPLA2-epvbon) 


Q9NST1 


CUB and auahi <k>axan-co;nababe2 prondo 3 -precursor 


Q7Z40? 


OaUrt-e? f CUI-,-7) 


Q] 4999 


Cyclic AMP deneadexit transcripbon factor A'TF-4 


Tl$84B ! 


Cycbn Ad..d >R '--a^oexaed protein p!9 


Po32C*8 | 


CvvlaaAi 


P7B396 


CacH a M3. isoform 1 


QBNEQd | 


CPBB2 protein 


Q3B8N6- 


Probabie AT P dcpc ndem KNA helical DDX5 
Dedk: at or of cytokine's protein 1 


P17S44 


I>eveiopment and differed da doa^ reducing factor 2 


O42I50 


C52 and S pbase ox pressed protein .1 


C29NYZ3 | 


A I P-dvperalear aeikaae RR1C2S5 


Q9BYKS | 


'Transcrip&ors eie>ngabon factor S.FI 5 (DI.& !>(dc!ctcd in 
liver cancer d ) 


000267 


BN A da range d> bah ag protein t 


Q 16531 


£>NA e:>aeh>ie>n repair protest* EPCO 6 


QG346e 


DNA poiyrne.aoe aipha burnt B 


Q 14181 


DN \ ? a s i k aa on be om^.: hie to* MC M2 


P49736 | 


1>H A2 A i tee homolog 


P51530 


Estrogen re^p^>rrAa «i«aicat binding .protein 




1>NA darasge-iaduciblc transcript 3 ( 


P3563S 


ONA:-<:h:rcctcd RNA polymerase 1 largest suburb t 


095602 


DRE1 protein 




f2y.aacti.a-. I (1 50 M>a dyae taxi ssoe tared polypeptide) 


Q 14203 | 


Dy.nehn heavy cb.ai.ra eytosolk (DYKC) 


Q 14204 j 


Ec h \ t j< >■ 1e r?n n r. or r :<u» hu \ e ;r.-; :•><: «:• t a? ->xf ot ote bv h k a 5 




EOT 2 protein 


Q9HBV3 | 


Endoharh a di a rrenhation e I .a J i a: to? 1 ( BDFd ) 


^ O60B69 1 


Oevelopn ie:ni:a.Uy-a-aga kited aadotixdlal eeb l.ocus 1 
proteidl 


D43B54 

, ! 


Enhancer of tdaoieatanon 1 t.HBF.1) 


Q 145 11 


Band: 4d dike ^mi^isf 3 (i ll) 




Epidermal growth factor .receptor substrate 15 


P42566 | 


Epkheied menibraae pmteia 3 CEM.P-3) (YMP protebf} 


P54S52 I 



51 



Bukaryoiic translation hntuHlon factor 4 gamma 1 


QO-4637 


Prarocadh&rtxi Far 2 precursor (.h.Far.2) 


Q9NYQS 


Fibroblast gmwih factor receptor -I Iks 1 precursor 




Fibroblast growth factor receptor' -4 precursor 


P22435 


Fibroblast growth factor receptor 2 precursor 
FkSG73 


P2.1 802 
Q9BWWI 


Protel n flX ginlesa - 1 ho molog 




Fdanun ~ A < A Ipha 4 iiau.an J (Fiktmina- I } 


F2i333 | 


PlonOrn 2 {Epidermal surface : antigen) (BSA) 


Q 14:254 | 


SerbseAb:reonine~prot et n kinase AT:R 


Q13533 1 


Ftizzled 5 precursor (Frilled -S) 


Q 1 3467 


f i\ t<-> S obase f r^r>'<e io* - ? r<rote - * t hoiootoo 


FM5I70 


>^ ><••.< x. 3 .< f f .j <.».< >.«. ! a !>.v > .<-> t J.lt.-.* 3 t< .»x* f. i. \ <_>.<.•;•>,< > v-S .* 3 


Q 147 89 


V.-> * *«» >• v !>< J , v(«. <K. , i ..-V.V-- 1-' >-<,.'.< >.- V\Av!V} I.' j V> >.-v- * I *• x * 


" Q^44p ! 


v. y v . . >. ; ? >. t \i .» i i t a * > .< 


Q§i W J 2 - - -- -- ™ 


•.- p£> U j j-j >| j j-j-irj. f *}r<- li t*? { i ^ 


^7io3sTbA 


(HSP 7S> (Tumor necrosis factor type 1 receptor- 
associated protein) 


1^12931 


Tutnor rejection antigen .( Gp96) 


Q5CAQ5 j 


Hera sho< k prot ne beeno * l .lsp.B3> 


Q129SS j 


Lx>w-deosky fipoprotei n receptor- related, protein 5 
preenrsor 


Q7 5197 


1 \ e n : a i op^ ■> j e $ \ c p rot e i n t 


Q52.bWt) | 


Heparan sulfate glueosanb ue 3 -O -suitotra aatej a-.c ^ 


Q8IZTS | 


Hepatocen ular care ; norn;:i - a ?>se< 1 a • Val ^ntjgce 66 


Q9NVH9 | 


.Heterogeneore^ niteleur H bonuc leopr o-t^tt rt R (hoRH.F'JR) ' 


043390 


Histotie dcacetylase i (H.D1) 


^Q0547 j 


Histoae deaeetx laae 9 (HD9) (HD7B) (l il>7) 


Q9UK.VO | 


Ko.n.$eodorAiaiiva .nteractt .n^ prove ra .kinase 2 


Q9H2X6 | 




Qi3b!? j 


Meterogeneoua nueiettr rlbonucleoprotein C-s Ike I 


O60H12 j 


R e g;u. 1 at or of no.a sen tran s c r I pis .2 


Q9BAia5 ! 


Interferon- rn dneible double atoinded RN A -de pen dent 
J3 rote fa .kiaase activator A 




Anaphase pixnuoh ng coniples su'bun.tt .13 


Q9BSI8 


pPr^ibleAfp 


Q^^J^?^ ] 


Bcb2 -!ike I - piote-i a (Mil ! protebn < Bel i\i)nbo. 


Q9BXK5 | 


iureora i dea auba-cera: a i nine; prou?i n 1 C 


015652 | 


Cel I -c\ cle and a pop; om -> t c pel 3 1 or> pi of ei n 1 


Q6.X935 


Telon:tere- aasoet ated. protein RTF 1 




F-boK only protein 28 


Q0N\4 7 


Putative: cell cycle control protein t DBF r^arnarn 
containing 1) 




ATF^dependent RN A hebcaae DDX3 i 


Q9UHH2 | 


Cy ateine protease ATG4B 


Q9V4PI 


BCoR pi-otein (BCb-6 core pressor) 


Q6WZ19 j 



Tuanbn- tyrosine bguaelike prruern 12 


Q 14 166 


Pk>xka~B2 precursor {MM 1 ) 


015031 


Zinc finger ami BTB do u in \ n -con mi .n i ng p roi e in 5 
Ccxuroson:ie--aN^€>cii3tc<:1 protein 350 


"OT5062 ] 


Husxuin homolog of Mii's SOT 4md NTR K~1ike protein 3 


Q8T0B7 




Q6PIB4 


KlAAl 598 protein 


Q9HCH4 


Bone specific C Mr* 008 


Q6W.R1.0 


linporthi alpha-? s&btmn * Karyophedn alplcr r3) 


O60693 | 


ItiM>4i&e protean. (Sr*&&t protein) 


Q8NB5 


Tiaxnsenpdon ek>ngabon factor SPT5 (hSFT5> 


000267 | 


!m>Nltokrdsphospha*e kkina^e 8 


P270S7 


Type i inoskok3,44>kphospbate 4 -phosphatase 


Q96FE3 


tecgrin beta--4 precursor iQP'i SO; {CD K)4 antigen,* 


TibT44 


Gap pica thm alpha ■> pmt* in iCorta< sin~40) 




Kelch tike protein 8 


Q9F2C9 i 


ADAM 0 precursor 




N e i c 1 ib or o t B R C A 1 ^e ne \ or oi e in 


Q I 4596 I 


Fre - n i R N A- sp \ icing i ac tor A kPMependeni A he tie ase 
PRP 16 


^ ' V N . '>>< >o 

kar^oeo ] 


HUMAN GTCL rumor anhgen HD --< 1 .. 04 


Q54SS4 j 


iroportui-13 (Imp 1 3) (Ran- binding protein la) 


C>Q4S 29 


K1AA0769 protem 


t.k*4cob i 


Protoendherha-00 precursor 


QVrih .* | 


keueineolch repeats and calponin noo:>ok>gy (0:1) 
domain eon ta burnt 2 


V \. . A<:> ] 


A n kyrl n repc ;:n ckru-.ua a 1 SB 




K In * 7 protein {HsRhrlo prorata) 


UOuo f y j 


KliH^i n 4 i ke protem Kir 13A (KinesinOrke pro-isnn 




puiahve RNA biixik tg groiein KC>C 




Keratin, type. icytoskekta! IB (Cytol:eratiri-18) 


F05783 j 


ke thal( 3}n mi ignani brnto tuniorOike protein ( F(e> n ibo 
irke) 


Q9Y40S 


1 .^c£adhed..n precursor (Mrik fui gksbala-EGF factor 8) ( 


Q0S431 


!4anmvA/C (70 kDa lamin) 


P02545 


kaurrnia aanana- 1 chain precursor (.L.&n.ur$i.rt B2 chain) 
Mitogen- activated .protein kinase kinase khnu>e 1 3 (EC 
2r7.ll>35} 


Pi 1047 | 
"<a5ac>83 : 


keu.ke an a virus' receptor- 2. 


QOB357 | 


Heterogeneous nuclear rihonaeleo protein M (tniRNF M>. 


PC 2 27 2 


Macrophage: migration ukn binary factor OkilF) 


Tiim ] 


Mitotic spiiKlie assemhiy checkpoint protein MA P2B 


Q9 : U195 


M boge n-acO vaied proiein kinase kbiase kinase 4 




Sen av /Uneorn ne/ty rosined aietac ling-like protein I 


Q9Y6JS 


Micro uabule • asaocia ted sertne/threon me-protei n ha n ase 2 


Q6F0QB 



M€M 10 poxein 


Q7L590 I 


Int. er i e von ~ i n dueed hei ic ase C doma in ~c om ai n 1 :n g pr oie 1 a 
1 


Q9BYX4 


Melanoma ubiquitous mutated prowm 


Q2TAKS | 


ij PI -ancbo red protein pO / tpl37C*Pt> 




Hepaiocyte . growth, factor receptor precursor 


P0&3e! ! 


fv'li iotic k rues in-rel ateel prote? n 


r'>C}AA<cO 


Mitotic :>pindk>a>*aoe>a*f.eo protein p 1 2o 


S«^S?P JVO'O ] 


M y eio i o7 1 yt xypi tot <% or tnixeddinea^e f.e\*ketnla protein 4 


i"^"i"t * ft. t ti 


M i. L is F prui et n 


V t I 4 IS u 


tja§ granullst H (.M.b^r<u.k>n inhibitory t actor-related 
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Reti noblaxton ia- associaicd protein HEC (K. tnetoehone 
a^oei ated 24 
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Sentapbodn-6.D precursor 
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Cobcsie ftnbnnn SA-1 (Stromal antigen 1) (SCO 3 
bomoiog 1) 
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Suppressor of hairy wing hontoiog 2 (5X3 Y ;l I A) (Zinc 
linger protein 632) 
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Sy napioay n n 3 


043761 j 
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Toil A ike receptor 8 precursor 
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'Transducer of regulated CRE.B prol.ein. 3 
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Tra ns membrane cha nnel - ! Ike pro? ei n 4 


Q7Z4Q4 | 


T ohuhtu gamma eoimplex associated |>:ror.ei.a 3 


Q5T9Y2 


Tumor necrosis factor fig and superi;eruiy member 6 
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Tumor necrosis factor, alpha- induced protein L 
endothelial ( B 12 prot el n) 


1 


Netrin receptor DCC precursor 
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Ilbiquitin-prorein liga^e E3A. 
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Caspase recruitment don uim-eontainmg protein "10 
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P0790O 


60S rmoaornai protein L"J9 
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PDZ don sat n --com ainmg protein } j 
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.Dedicator of cytokinesis 1 1 

La.tr.unin gauuua - 1 chain precursor tLamitrm B2 chain) 


Q5JSL3 j 
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ATP- binding cassette transporter sub-tanrOy C member 
t.l 


Q96Jdd 


I ndv he i u eelbs el active adhesion molecule precursor 


Q96AP7 


Voltage -gated potassium channel K.CNA.7 


Q96RPB | 


Polymerase 1 and rramaonpt te lease factor (PTRF protein) 


Q6.NZI2 
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Vascular endothelial gsxnvth factoi D precursor t' VEOF - 
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Vascular endothelial growth factor recepror I precursor 


P3794B j 


From-- oncogene C crk i P3B; (Adapter rrjolecule crk> 
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V.DUP1 protein (Thi credos in interacting protein) 
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^FrlMrT™™™™^^ 
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Q0B999 
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I i A method for treating & subject with cancer, said' cancer characterised by 
t u mor cell s expreisslng any el ass 1 MHC molecule, eompris mg admi ni^termg to said 
stmjeet a composition comprising 

at least one polypeptide comprising an epitople peptnie eomptising an aniino 
acid sequence selected ID NO: 1 to 

354 in an amount sufficieat to rnduee a CTL response to said mmot 
eel Is; or 

at least one poly peptide comprising an eprtople peptide having at least one 

amino acid difference from an aim no acid sequence selected flrom the 
group consisting of SHQ [O NO: ! to 354 m an amount sufficient to 
induce a CI X. response to said tumor cells. 

2. The method of claim I> whervan said amino acid difference f root an amino 
acid sequence selected torn the gronp consisting of SEQ ID NO; 1 to 334 is the res all 
of a conservative arruno acid substitution, 

3. The method of claim i ? wherein said amino acid difference from an amino 
acid sequence ^ected. fern to: :gix)ij|> consisting: of SHQ iD : NO: I to 354 ts to resttlt 
of a su restitution of one hvd rophobfe anrtuo acid with Another hydroplidbic amino 
acid. 

4 . The method of claim . 1 , . w herein said amino acid difference from an amino 
acid sequence selected from the group consisting of SBQ LD NO: I to 354 Is the nesuit 
of an addition or deletion of one amino acid to or from said epftopic peptide; 

5* The method of claim 1 , wb erein said composition further composes an 
adjuvant, 

6. The method of claim % wlierem smd adjuvant as selected from the group 
consisting of eom;piete. Freuud's adjuvant, incomplete Freund s adju vant, Mo.ntanide 
XSAr-51, alummym phosphate, aluminum hydroxide, alum, and saponin. 



7, The method of claim i, wherein said composition flirtlier ^omprlseN; a 
cytokine, 

8, The method of claim 5 v wherein said cytokine -is sejeeted f rom the group 
consisting of.fl>!, 11., 2, IL 7, 1L-J2, IL- 15, TNf\ SCF and GM-CSF. 

9, The method of claim 1 . where ft* said campb^Mo^ a vehicle, 

UX The method of claim 9 , whore said vehicle is seleq ted from, the gro sip 
con si sting of a liposome, an im monost imnia ting compJ ex (1SCOM ) . and slow- 
re leasing particles, 

1 L The .method of claim 10, where hi said liposome comprsses an eomlsiom a 
tbano a mloei, an insoluble monolayer, a liquid crystal, a phospholipid dispersion, or a 
lamellar layer. 

12. The method of claim 1 , w herein said 'polypeptide consists of 

an amino acid sequence seieciod from the group consisting of SBQ ID NO; I 
to 354; or 

an amino acid sequence having at least one amino acid diflcienoe from ah 
amino acid sequence selected from the group consisting of SBQ ID 
NO: 1 to 354. 

13. A method for treating a su hject with cancer, said cancer oh aractorized by 
tumor ceils expressing any class I MfjC molecule, said method eomprislng 

admf nlstermg to said subject a composition comprising a polynucJeoiide cornpr ising a 

oocle ic acid sequence encoding 

at least one polypeptide e comprising an epi topic peptide eooi prising an amino 
acid sequence selected from the group consisting of SEQ ID N0: 1 to 
354 in an amount sriffleient to induce a CTL response to said tumor 
cells; or 

at least one polypeptide composing an epitopie peptide comprising one amino 
■■^iii:diftere^^^i^m--ajEi. amino acid sequence so leered from the group 



consisting of SEQ ID NO: I to 354 in an amount sufficient to Induce a 
OIL response to said tumor ceils, 

14 The method of claim 13, wherein said polynucleotide funte comprises an 
expression vector. 

i 5. The method of claim 1 4. wherein said expression -vector is a pkismk! or a 
n on n?p)ic ali ve vimi vector. 

16. The method of claim 14, wherein said expression vector is an RMA virus. 

17 . The method of claim 14, wherein said expression vector is a DN A virus, 

I S . The method of claim 15, w herein said non^plicati ve viral vector i s sel ected 
fmm the group consistiiig of vaccinia, fdwipox, Vonezuelao equine encephalitis virus, 
and adenovir us, 

W*. A n reth od for treating a subject wi th cancer, said cancer eharaciwj xed h y 
tumor cells e^pr^sslng; Iti-LA-A-i > A 1 1 or A2 S said method comprising 

admiol storing to said subject induced CT3 ,s in an amount sufficient to destroy 
the toxnor ceils through direct lysis m '.to: etlect the destmctlon of the tumor cells 
indirecdy through the elaboration of cytokines, said CT11..S iudueed by a process 
comprising 

inducing a cytotoxic T lymphocyte (CTL) in vitro th at is specific tor 
said tumor ceils by contacting a precursor Ci "L with: 

at least one polypeptide composing an epi topic peptide 
comprising an amino acid sequence selected 
from the group consist hi g of SEQ ID MO: I to 
354 under conditions that .-generate a CTL 
response to said tumor ceils; or 

at least one polypeptide coiupdsing an epi topic peptide 
comprising one ammo acid difetsBce .fa an 
amino acid sequence selected from the group 
consisting of SEQ ID NO: | to 354 under 



conditions that generate a CTL response to said 
tumor cells. 



20. A method for treating a subject with cancer, said cancer characterized by 
S armor oeils expressing any class 1 MHC molecule, said method comprising 

adnvini storing to said subject induced CTLs In an amount sufficient to destroy 
the mmor ceils through direct lysis or to effect the destruction of the tumor cells 
md:h^t1>^t!m^gh the elaboration of cytokines, said CTLs induced hy a process 
composing 

10 Inducing a cytotoxic X lymphocyte (CTI.) m 'vitro that is specific for 

said, tumor sells "by contacting a precursor CTL wKfe 

at least one polypeptide eompri sing an epitopic peptide 
comprising an amino acid sequence selected 
from the group consisting of SEQ ID NO; 355 io 
1 5 693 under conditions that generate a CTL 

response to said tumor ee llm or 
at least one polypeptide compdsirrg an epitopic peptide 
comprising one amino acid dilference fronran 
amino acid sequence selected from the group 
20 consisting of SEQ 10 NO: 3^5 to 693 under 

conditions that generate a CTL espouse to said 
tu mor cells. 



2 1 . A method f or I ndncing a cytotoxic T lymphocyte <€TL) in Htm that Is 
25 specific tor a tmnor cell expressing Al or Ail comprising contaciing a 

precursor CTL with: 

at least one polypeptide comprising an epitopic peptide comprising an amino 
acid semieoce selected f rom fhe group consisting of SEQ I D MO; 1 to 
354 under conditions that generate a £'TL response to said mm or cells: 
30 or 

at least one polypeptide comprising an epi topic peptide comprising one amino 
acid difference from an amino acid sequence selected from the group 
consisting of SEQ ID NO: 1 to 3S4 ntider eo^dMoos thM genem^ a 
CTL response to said turner ceils, 



22. A process for mgximng a OX .rehouse m virro ihM m §pmi&c for a tumor ceil 
^xpr^S.mg. HL A-A2 V A l or A l l, said process composing contacting a precursor OT L 
with a vMl comprising 

a pol pine food de comprising a nucleic acid sequence encoding at te&st one 

polypeptide comprising an epitope peptide comprising an amino acid 
semsence selected ixorn the gronp cor^isiirsg of SBQ ID NO: I to 354; 
or 

a polynucleotide comprising a nucleic acid sequence encoding at least one 

po i ypep tide comprising an epi topic peptide eompri si ng one ami no acid 
difference from an amino acid sequence seieeted.tmm the g*m*i> 
consisting of SEQ ID NO; 1 to 354. 

23.. A method for treating a subject with cancer, said canoer charactcdzed by 
tumor eeHs expressing IILA-A2, A3 or A l l , said process comprising administering 
<:: FLs mdaccd by the methods of claims 21 or 22 in an amount .Sufficient to destroy 
the tumor cells through direct lysis or to effect the destruction of the tumor ceils 
indirectly through the elaboration of cytokines. 

24 ... A method fee treating a subject with canceiy said cancer character bed by 
tumor cells expmsslng any class I MI 1C molecule and a gene coding for an epitopio 
sequence of at leas t one of SEQ ID NO: 353 to 693 , whereby the CTl.s of claim 20 
are adnimisferecl in an amount sufacient to destroy the tumor cells diroirgh direct lysis 
or to eflfect the destruction of the nnnor ceils indirectly through the elaboration of 
cytokines, 

25 - The method of claim 1 ... 1 3, 19, 2.0, 23 or 24 wherein said cancer is carcinoma, 

26 . The method of claim 1 , 1 % 1 9 , 20, 23 or 24 where in said cancer is ovarian 
carcinoma. 

27, A method for treating a subject with cancer, said method comprising: 
stimulating the production of antibodies for use in passive inionniotherapy, 

wherein sard andhodies react with 



1 50^7? F<rtfmmmmmm 

m 

M least -one polypeptide comprising an epliopie peptkfc comprising an 
ammo aeici sequence selected f mm the up con m si log of SEQ 
ID NO: I to 354; or 

at least one polypeptide composmg an epitopic peptide c^mpnsiag one 
ammo acid. ..difference from m ■ ammo acid sequence selected 
from the group consisting of SBQ ID NO; 1 to 354. 

2§L The method of claim 27* wte-eiu .said an tibodies are recombinant ao tibodi.es .. 

29. A method for diagnosing the presence of cancer in a subject comprising 
detaining a tissue sample from .said subject: and 

detecting 

at least one polypeptide comprising an epitopic peptide compri sing an 
■amino acid sequence selected from the grmip consist ing of SBC> 
ID HO: I to 354; or 

sit feast one polypeptide comprising an epitopie peptide comprising one 
amino acid difference tram an arrmvo acid sequence selected 
from the group consisting of SEQ ID NO: 1 to 354; 

in said sample. 

30. The method of c! aim .29* wherein said poly peptides are detected with- an 
antibody, 

31. Tfie method of claim 1 wherein sai d polypeptide comprises at least two 
epi to pie peptides. 

32. The method of claim 31 wherein said polypeptide comprises at least three 
epitopie peptides, 

SB, The method of claim 3 1 ,. said polypeptide com prising a : first epi topic pepdde 
and a second epi topic peptide, wherein said first epitopie peptide comprises the amino 
aeid seqaenee of SEQ ID NO: I to 354 and said second epitopie peptide comprises an 
amino acid sequence selected f vom the group consisting of SEQ ID NOS: 1 to 354, 



